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Cameron Pumps were chosen because of their dependability. These pumps = 
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were designed for this particular service. Every detail of construction was de- ah 
veloped in accordance with modern engineering theory and practice. borit 
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Their reliability and economy is the result of sixty years’ experience in It 
building the better kind of pumps. — 
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sults in an installation which will give absolute satisfaction. cens 
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11 Broadway, New York | tons 
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For Canada Refer Canadian Ingersoll-Rand Co., Limited, 260 St. James St., Montreal, Que. | 
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Turning Out Daily Hundreds of Tons of Newsprint 


What is Done at Millinocket, Me., in the Biggest Mill of Its Kind in Existence 


UCKED away in the heart of Maine, on 

the west branch of the Penobscot River, 
and with Mount Katahdin looming high in 
the distance to the north, is situated the little 
town of Millinocket. The community has its 
being principally because of the Great North- 
ern Paper Company which established there, 
in 1899, the first of the local mills for the 
manufacture of newsprint. 

When work was begun upon that plant far- 
flung stands of spruce timber were within easy 
reach of it—in fact, the mill was reared there 
for that reason and because the Penobscot 
could be counted upon to furnish a great part 
of the motive energy required in converting 
the raw material, logs, into enormous rolls of 
white paper. Today, much of the wood trans- 
formed into newsprint at Millinocket journeys 
200 miles to get there, revealing how the neigh- 
boring forest lands have ceased to be a suf- 
ficient source of supply. 

It is doubtful if more than a small percent- 
age of our newspaper readers are aware how 
our utilization of pulpwood for paper making 
has grown apace latterly. According to the 
United States Department of Agriculture: 
“Pulpwood made its first appearance in: the 
census reports of 1869, but contributed only a 
little more than 2,000 cords to the raw mate- 
rials used that year in manufacturing approx- 
imately 386,000 tons of paper. Before the end 
of the next twenty years the great growth of 
the American industry had begun, and by 1889 
paper output of the mills had passed 930,000 
tons. It doubled again during the following 
decade, and more than tripled between 1899 
and 1922.” The consumption two years ago 
amounted to about 5,847,006 tons of new wood 
pulp which, in its turn, represented the utili- 
zation of 9,148,000 cords of pulpwood. 

Millinocket, today, is really the administra- 
tive center of three of the company’s news- 
print plants and of one sulphite mill. We 
shall confine our story in the main to a de- 
scription of what goes on at the Millinocket 
plant, which is the largest of them all and has 


a production nearly double that of the other 
1069 


By A. S. TAYLOR 





[‘ THE course of a year our 
news presses handle more 
than 2,450,000 tons of paper 
so that each and all of us can 
keep continually in touch 
with current events. As a 
matter of fact, fully 31 per 
cent. of all the paper con- 
sumed in this country annual- 
ly is what is known to the 
trade as newsprint. 


Newsprint is a comparatively 
cheap commodity; and its 
manufacture is a quantity- 
production problem. Only a 
relatively small part of the 
public knows how cordwood 
is converted into paper for 
the spreading of the news, 
and yet its making concerns 
well-nigh everyone of us. 


In the accompanying article is 
described the fabrication of 
newsprint at the greatest 
paper mill of its kind in oper- 
ation today. The story is a 
record of mechanical and 
chemical achievement that is 
well worth the telling. 
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mills. Before doing so, however, it should 
be mentioned that newsprint is composed of 
from 70 to 80 per cent. mechanical pulp and 
from 20 to 30 per cent. sulphite pulp; and the 
pulpwood, which is spruce, is ‘treated differently 
in each case to render it fit for paper making. 

It might be well to note that paper has been 
made from other woods, even of such hard 
woods as oak, pine, etc. The cost of these 
hard woods is too high when used in sufficient 
proportions to manufacture newsprint having 
the characteristics now required. The sulphite 
pulp, which is a chemical product, is added to 
the mechanical pulp to give the finished news- 


print sufficient strength for the service expected 
of it. In short, sulphite pulp is three times as 
strong as mechanical pulp, and this is princi- 
pally due to the greater length of the individual 
fibers. produced by the sulphite process. 

To avoid confusion we shall follow through, 
step by step, first the procedure in making me- 
chanical pulp and then the operations by which 
wood of the same sort is converted into’ sul- 
phite pulp. The manufacture is practically a 
continuous process carried on night and day, 
and this explains how it is possible to turn 
out enormous quantities of newsprint ready 
to be run through the printing presses of some 
of our largest newspaper plants. 

The logs reach the mill either from the com- 
pany’s domestic timberlands or arrive from 
Canada. No matter what the source, the sticks 
have been cut in 4-foot lengths in the woods 
and are floated to the plant or delivered there 
by rail. The latter stock is.commonly peeled 
before shipment, but the logs that come by 
water are peeled at the mill by being tumbled 
into big open-ended, revolving cylinders called 
“barking drums.” The wet logs are banged 
about against the steel sides of these elec- 
trically driven drums, and this abrasive action 
serves effectually to strip and to tear the soft- 
ened bark from the sticks. After barking, the 
logs are shot down flumes either to the me- 
chanical stackers or into the wood room, where 
they are put through grinders or sent to 
chippers—depending upon -whether they are 
to be used as the basis for mechanical or for 
sulphite pulp. 

Some of the dry logs that are not barked 
are run through barking drums in the wood 
room. If, after coming from these drums, any 
of the sticks are not completely peeled they are 


‘taken from the mechanical conveyer and dropped 


into a.near-by tank for a short soaking. From 
the tank they are floated to other barkers, 
which are rapidly’ revolving disks equipped 
with sharp blades, and the bark removed. 
Over-large logs are then split by a wedge- 
shaped knife—a power-driven mechanical axe. 
All sticks that are to be fed to the grinders 
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are run between circular saws to cut 
them into suitable length for grind- 
ing, while the logs that are to go to 
the chippers for use in the making of 
sulphite pulp do not require further 
cutting. Short ends or butts are usual- 
ly burned in the boiler house and heip 
to raise some of the steam required 
for different services in the mill. So 
much for the preparatory handling of 
the wood. Now let us see what is 
done in turning the pulpwood into me- 
chanical pulp ready for paper making. 

In the grinder room there is a large 
battery of grinders. The power to 
drive these grinders is furnished by 
waterwheels which, in turn, derive 
their power from water that is fed 
from near-by Ferguson Pond through 
headgates. Through three pockets on 
each grinder logs are fed to the ma- 
chine and are forced sidewise by hy- 
draulically operated pistons against a 
grindstone. These stones are about 
27 inches wide and 54 inches in di- 
ameter when new, and revolve at a 
speed of from 225 to 250 revolutions 
a minute. Some idea of the friction 
developed can be gathered from the 
fact that the ground wood issues from 
the grinders at a temperature ranging 
from 150 to 175°F. 

It will be understood that water is fed to 
the grinders to cool the stones and also to 
make the pulp flow easily from the machines. 
The pulp is further diluted with “white wa- 
ter”—waste water from the paper-making ma- 
chines, and in this condition it is pumped to 
riffers which represent the first stage in the 
screening operations. A riffler is really a great 
steel comb which serves to remove slivers 
and other coarse pieces from the streaming 
pulp. After passing through the riffler rack, 
the pulp is pumped to the ground-wood screen 





Jennsen acid towers in which limestone, water, and the 
gases from burning sulphur combine to produce sulphurous 
acid used in the sulphite process. 


room where it goes through a series of screens. 
These screens are sometimes called “knotters,” 
because their operation is confined to removing 
the smaller knots not arrested by the _ riff- 
ler. 

From the knotter the pulp is sent to centri- 
fugal screens which are covered with fine 
mesh, and this is the last step in the finished 
screening. Having thus brought the pulp to a 
state of comparative finish or purity, the suc- 
ceeding operation is designed to remove a con- 
siderable percentage of the water content so 
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far needed to facilitate handling. 
Therefore, the pulp is sent through 
thickeners. These are likewise screens 
of a sort which, in revolving, catch 
the pulp on their outer surfaces and 
allow the excess water to penetrate 
them and to be carried away. Upon 
leaving the thickeners, the ground 
wood pulp is pumped to a great stock 
chest where it is held until it is drawn 
off for admixture with  sulphite 
pulp. 

Now let us return to the wood room 
and from there take up the different 
operations employed in making sul- 
phite pulp. The first step consists 
in feeding logs endwise to the chip- 
pers to reduce the sticks to chips of 
varying widths and lengths. The pur- 
pose in cutting the chips in this man- 
ner is to facilitate later on the pene- 





tration of the acid into the wood and 
thus to dissolve the intercellular resin- 
ous matter which must be removed so 
that the individual fibers can be re- 
leased. These fibers are pure cellu- 
lose, and their function is to impart 
essential strength to the ultimate 
newsprint. 

A chipper consists principally of a 
large and rapidly revolving wheel on 
which are mounted four’ knives 
that can be adjusted to cut any desired 
size of chip. The chips are delivered by 
a conveyer to vibrating screens, and the 
final over-size material is usually transported 
mechanically to the boiler house where it is 
burned. Upon leaving the screens, the chips 
of acceptable size are handled by conveyers 
and hoists which deposit them in a great V- 
shaped bin situated above and extending from 
end to end of the digester room. This room 
is really the upper floor of the digester de- 
partment; and most of the bodies of the tow- 





Left—At the extreme right are rotary screens which handle the sulphite pulp before it is fed to the wet machines, in the foreground, 
which produce “laps.” Right—In the grinder room where 4-foot logs are fed against rapidly revolving grindstones and quickly reduced 


to mush-like masses. 
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Fig. 1—A corner of the wood room. Here we see the two revolving drums which bark dry logs that have reached the plant by rail. 
Fig. 2—Big revolving cylinders of steel within which the wet logs are tumbled about and stripped of their loosened bark. 
Fig. 3—Air jets at the fourth press assist the damp paper to jump across to the baby drier—the first of the drier rolls. 
Fig. 4—When a reel has been filled, a strong air blast from a half-inch hose cuts the sheet crosswise, severs it from the completed 
roll, and presses it against the surface of another winder bar. 
a 5—Streams of compressed air carry the end of a new sheet of paper from the calender stack to the reel. 
sg. 


; 6—Compressed air blows the narrow strip of a new sheet from the last of the drier rolls to the first and uppermost of the rolls 
of the calender stack. 
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ering digesters lie below 
this floor—only their tops 
being visible in the diges- 
ter room. 

Each digester is a 
great cylindrical tank ap- 
proximately 15 feet in 
diameter and from 45 to 
50 feet high, built of 
thick iron plating heavily 
riveted to insure ample 
strength. Inside, the di- 
gesters are lined with 
tiled brick to protect 
their metal walls from 
the corrosive action of 
the acid used in treating 
the chips. A digester, at 
a single charge, holds 
chips made from _ sub- 
stantially 27 to 30 cords 
of wood; and every di- 
gester is equipped with a 
thermometer, a pressure gage, and a steam flow 
meter—all being recording instruments. By 
means of these the “cook” controls the di- 
gesting process, which covers a period rang- 
ing from eight to ten hours. 

To load a digester, the heavy metal cover 
is unbolted and hoisted out of the way, after 
which a chute is opened in the bottom of the 
overlying bin and the chips are allowed to 
flow by gravity into the cavernous tank. When 
enough of the chips has entered the digester 





Top—Logs being fed from the mill pond down into the barking drums. 
down a sluiceway either to the mechanical stackers or into the wood room of the mill, 


logs are delivered to the barking drums. 


In the mili pond. 





the chute is closed, the cover is replaced and 
sealed tight, and connections are made with the 
steam line and the relief line—the latter afford- 
ing a way by which excess liquor and gas can 
escape from the digester during the cooking pe- 
riod. At Millinocket, the heating steam is 
brought immediately in contact with the charge, 
and this is what is known as the direct cook- 
ing process. The sulphurous acid is pumped 


into the digester from the bottom end; and not 
until a proper quantity of this has accumu- 


Logs that have been floated down tuo the plant ready to be 
run through the barking drums before stacking or before going direct to the mill 
for treatment. 


lated is live steam turned 
in from above. The 
chemical action of the 
acid in attacking the 
resins and lignin is some- 
what complex and need 
not be dealt with here. 
For the present purpose 
all that need be said is 
that the combined effect 
of the steam heat and 
the acid is to free the 
wood fibers from the 
vegetable matter which 
normally surrounds them 
and binds them togeth- 
er. 

When a charge has 
been cooked long enough 
it is ejected from the bot- 
tom of the digester and 
discharged into what is 
termed a blow pit. The 
blow pit is really a capacious wooden tank 
provided with a false bottom of perforated 
boards which facilitates draining off and wash- 
ing out the acid in the sulphite pulp. 

It is essential that the pulp be completely 
freed of all trace of acid if the subsequent pa- 
per is to be durable. The washing takes any- 
where from one to two hours. When the sul- 
phite pulp has been satisfactorily cleansed it is 
diluted with white water and is picked. up by 
a centrifugal stock pump which sends it to the 
sulphite screening room, where the stuff is 
handled virtually like the ground wood pulp 
except that the material is not run through a 


me evhowth a ~ 


Bottom—After leaving the barking drums the sticks shoot 
Right—Close-up of the sluiceway by which the 
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riffer rack. After the pulp has been suitably 
screened it is sent to mechanical thickeners, 
and then, when of the right consistency, it is 
pumped to a big storage tank. 

At this point it might be well to describe 
briefly how the sulphurous acid is made which 
is used in the sulphite process. This acid is 
manufactured at the mill from flowers of sul- 
phur, and the main features of the procedure 
are as follows: The sulphur is first melted 
by steam heat and then fed to sulphur burners 
—slowly rotating horizontal cylinders—in which 
the mineral is converted into gas. This gas is 
passed successively through an air and a wa- 
ter cooler, both of which are formed of lead 
piping because a small amount of highly cor- 
rosive sulphuric-acid gas is produced. From 
the water cooler the gas is conducted to acid 
towers constructed of reinforced concrete and 
lined with acid-resisting tile or brick. In these 
towers is packed broken limestone supported 
by suitable grates; and the sulphur gases are 
blown upward through the limestone which ab- 
sorbs some of them. 
Next, water is fed into 
the towers at their tops 
and, in descending, washes 
the limestone and takes 
up the contained acid. In 
this manner the water 
percolates through both 
towers and becomes sul- 
phurous acid of ample 
strength to do the work 
expected of it in the di- 
gesters. The acid is stored 
in wooden tanks from 
which it is drawn off by 
a Cameron centrifugal 
pump, and delivered as 
needed to the digesters. 

In the sulphite screen- 
ing room are numerous 
wet machines, the pur- 
pose of which is to pro- 
duce blanket-like folds or 





One of the large compressors that furnish motive air for a variety of purposes 


throughout. the mill. 
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“laps” of pulp. In the 
making of a lap, fluid 
pulp is fed onto a felt 
belt anda film is gradual- 
ly built up on this belt 
which is run _ between 
rolls and pressed, thus 
freeing the pulp of about 
35 per cent. of its water 
content. When the sheet 
has acquired the desired 
thickness it is skilfully 
torn into suitable lengths 
by the operator and folded 
in the manner which ex- 
plains the reason for the 
descriptive term. These 
laps may be stored for 
future use. Wood pulp 
in this form must first be 








EEG ES OLE CELIO OT 


Generator room of the Millinocket mill where big waterwheels drive the dyna- 
mos which furnish electric current for numerous purposes throughout the plant. 





Charging floor of the digester room with the tops of some of the digesters visible to 


the right of the columns supporting the chip bin. 


mascerated in a_ beater 
or a mixer and turned 
again into fluid pulp be- 
fore it can be fed to paper-making machines. 

To combine the sulphite pulp and the ground 
wood pulp prescribed proportions of each are 
fed to beaters, vat-like machines, which thor- 
oughly mix the pulps and combine with them 
alum, coloring matter, and finely pulverized 
white clay. The alum, which is really aluminum 
sulphate, acts as a sizing and helps to retain 
the clay in the paper. The function of the clay 
is that of a filler for the felted mass of the 
wood fibers. From the beaters the mixture 
passes through an apparatus which automatic- 
ally regulates the consistency of the stuff by 
adding or by withholding white water. But be- 
fore the stock is delivered to a paper-making 
machine it must journey through a vibrating 
screen. This screen is finer than any employed 
in the preparatory stages already described ; and 
the object of the treatment is to remove all 
slivers, dirt, or other objectionable materials 
which may have got into the pulp in any way. 

From the Bird screen, for such is the type 
used at Millinocket, the stock goes to a head 
or flow box fitted with a series of baffles; and, 





fA mena? Asin 














1074 





COMPRESSED AIR MAGAZINE 


Vol. XXIX, No. XIT 





TE erent 


Wet end of a Fourdrinier paper machine. 
verted into a soft pulpy film which represents 


finally, it flows from what is termed the apron 
onto the “wire” of the paper-making machine. 
At this point, the pulp is subjected to a spray 
of white water to prevent the formation of foam. 
We are now about to describe the essential 
features of the Fourdrinier type of paper- 
making machine which has revolutionized the 
art. 

The Fourdrinier wire is really an endless belt 
of wire mesh having from 60 to 70 copper or 
brass wires to the inch. As might be expected, 
the wire is stretched horizontally between two 
rolls and is pitched toward the second or lower 
roll. Thus suspended, the wire offers a make- 
up surface 20 or more feet long on which the 
pulp is spread uniformly at a speed equal to 








Here it is that the highiy fluid stock is con- 
the initial state of a sheet of newsprint. 


that of the downward and forward movement 
of the upper half of this metal-mesh belt. The 
speed of the belt is constant. The function of 
the wire is twofold: first, to offer a surface or 
table upon which the paper pulp can be dis- 
tributed in a highly fluid condition, and, next, 
to facilitate the while the extraction of a 
considerable percentage of the water which has 
been necessary up to this point. The éxtrac- 
tion of the water is effected both by gravity 
and by the action of suction boxes located cross- 
wise beneath the wire and in contact with it. 
At the instant the pulp leaves the apron and is 
delivered to the wire the paper stock is about 
96 per cent. water; and from there onward 
most of the other operations of the machine 





Here we have the dry end of a paper machine whereby the moisture is finally reduced 
to something like 10 per cent. when the sheet issues from the last of the calender rolls, 





eee 


have to do with getting rid of all but about 10 
per cent. of this moisture content. 

While the pulp is on the wire, the latter is 
shaken laterally so that the flowing fibers are 
interwoven or felted, otherwise the fibers would 
all tend to flow parallel with the stream and 
the resultant paper would be comparatively 
weak. Along each edge of the wire there is a 
thick, adjustable, rubber belt, called the ‘“deckle 
strap ;” and these form marginal dams to confine 
the pulp and to regulate the width of the sheet. 

When the porridge-like film reaches the 
lower end of the Fourdrinier wire it has suf- 
ficient consistency to hold together while being 
carried across a short gap onto what is called 
the couch roll, where it is picked up by a belt 
of woolen felt which supports it during a rapid 
journey between a_ series of press rolls. 
Compressed air is used to blow the forming 
paper from the couch roll onto the first of the 
press rolls. The press rolls compress the pulpy 
sheet; and on issuing from the last of these 
the paper contains 70 per cent. of moisture. 
The press rolls and the Fourdrinier wire con- 
stitute what is known as the wet end of the 
paper machine. 

After going through the press rolls the 
paper is swept by compressed air onto the 
drier rolls, which are heated by exhaust 
steam, and is carried over them by supporting 
belts of cotton fabric several hundred feet 
long. On leaving the drier rolls the new sheet 
of paper is blown across to the calender stack, 
composed of a series of nine revolving steel 
rolls mounted one above another, and is sim- 
ilarly zig-zagged and interlaced between these 
rolls by jets of compressed air. Again, the 
paper is carried on a current of air from the 
last of the calender rolls to the reel upon 
which it is first wound. Finally, compressed air 
tears the sheet crosswise when enough paper 
has accumulated on the reel. Formerly, the 
forming sheet was laced by hand all the way 
through the machine from the couch roll to 
the last of the calender rolls. This was not 
especially hazardous until the speed of paper 
machines attained their present high rate. This 
greater speed has made it. nearly impossible 
to carry over the paper by hand. The Pope 
Appliance Company carried on a great many 
experiments at this mill, where the first high- 
speed machine in this country was operated. 
The aim was to facilitate the handling of the 
paper, to reduce the “broke,” and to eliminate 
the risk to human life and limb. Nozzles 
were designed, invented, and patented by the 
Pope Appliance Company, and these made it 
possible to use compressed air to decided ad- 
vantage. The air for the preliminary experi- 
ments was furnished by a 16-inch stroke XPV- 
3 Ingersoll-Rand compressor. These appliances 
are now in general use in the United States 
and in Canada where higher speed machines 
are being used to increase production. The 
use of compressed air, therefore, not only saves 
time but it safeguards the workers. This 
cannot be fully understood until one has a 
chance to see a newsprint machine turning 
out a sheet of paper 146 inches wide, when 
trimmed, at the rate of 850 to 900 feet a 
minute throughout a 24-hour day. 
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From the reel, the paper-laden roll is lifted 
by an air hoist and transferred to a winder 
where it is rewound for shipment—usually 
forming two finished rolls each 72 inches wide, 
after the edges have been trimmed, 18,900 
feet long, and containing about 1,400 to 1,500 
pounds of newsprint. The tough paper in 
which it is wrapped for shipment is a by- 
product of the waste incidental to the manu- 
facture of newsprint. 


Limited space forbids telling more about 
this splendid plant wherein are installed power- 
ful Corliss engines to drive the paper machines, 
numerous waterwheels, and two turbines which 
actuate two alternating-current generators de- 
veloping power to drive the auxiliary equip- 
As might be expected, the employment 


ment. 


a cement gun; and for driving various pneu- 
matic tools which do riveting, rivet busting, 
calking and chipping, and drilling concrete. Be- 
yond the range of the air lines fed by the sta- 
tionary compressors in the mill, the company 
relies upon an 8x8-inch portable: compressor. 
This machine furnishes air for guniting, for 
operating “Jackhamers” when drilling rock, and 
for driving pneumatic tools for outlying under- 
takings calling for the employment of struc- 
tural steel or the remodeling or repair of con- 
crete. Enough, undoubtedly, has been said to 
show that compressed air is a valuable, if not 
an indispensable, source of energy in the ef- 
ficient running and up-keep of a modern paper 
plant. 





solution of salt in water would have on miners 
at work. 


A number of experiments were recounted, 
but one of them will suffice for our purpose. 
Six miners, coming straight from the pit 
shaft, were interviewed; and the temperature 
of the air in the stalls where they operated 
varied from 79° to 81° F. Each collier took 
down daily a tin can containing four pints of 
water, all of which he drank while working 
at the face. Salt was added in the proportion 
of one teaspoonful to a quart of water. The 
results have been most gratifying. The six 
miners began to take salt in their drinking 
water on April 4, 1924. After a month’s trial 
they all claimed they were less tired after 
their work; one man asserted that he no long- 





Left—To guard against fire, each wood pile is wetted daily by means of eight pivoted nozzles mounted behind concrete shields. 


Right—One of the two storage piles of pulp wood. 


pears when viewed from a near-by hill on the premises. 


of compressed air in many directions calls 
for the service of no fewer than three sta- 
tionary compressors, the XPV-3 already men- 
tioned, a PRE-2, and an old “JC” which has 
been operating continuously for over 20 years— 
all of which are capable of producing the 
equivalent of nearly 3,000 cubic feet of free 
air per minute. This air is distributed through- 
out the plant at a working pressure of 80 
pounds. 

Aside from the uses already mentioned, com- 
pressed air is utilized for cleaning the paper 
machines; for cleaning electric motors; for 
spray painting; for operating an air lift in 
pumping water from a deep well; for working 


SALT TREATMENT TO LESSEN 
MINER’S FATIGUE 


HE following brief abstract from a paper 

read by Sir Josiah Court before the In- 
stitution of Mining Engineers should prove 
of interest as it relates to a subject deserving 
of careful consideration and investigation. It 
has been observed that men working in hot 
mines suffer from fatigue with occasional at- 
tacks of cramps. Dr. J. S. Haldane, the emin- 
ent British physician and man of research, 
suggested that the cramps might be due to 
excessive loss of sodium chloride by reason 
of profuse sweating, and it was therefore de- 
cided to see what effect the drinking of a weak 


Each contains a maximum of 40,000 cords. 





Bottom—How the mill at Millinocket ap- 


er wanted his usual nap when he got home; 
and a third said that cramps in his leg did 
not trouble him any more. 

Experiments were also made with men stok- 
ing the boilers for a colliery pit and working 
in a temperature of 96° F. They added half 
a teaspoonful to a quart of water, drinking 
usually four pints per day. Each man was 
pleased with the outcome, and reported feel- 
ing less fatigued at quitting time. 





To maintain Hamburg’s position in the ship- 
ping world, plans are underway to increase 
her dock and harbor facilities, in short, to 
make the port equal to the best in Europe. 
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Mementos of a Vacation Spent in the Cascade Mountains 
in Our Great Northwest 


















































Here we have picturesque vistas of woodland roads, tumbling waters, babbling streams, and the snow-clad shoulders of towering 
mountain peaks that have been made accessible to the Nature-loving tourist largely by reason of splendid highways—highways in 
large part made possible through the agencies of portable compressors and air-driven rock drills. 

These photographs were taken by one of our valued contributors, Mr. Charles W. Melcher of Chicago, who spent part of last 
summer covering the trails leading to beautiful Lake Chelan and Mt. Rainier in the Cascade Range of our great Northwest. It is 
easy to understand why he has wished the readers of the Magazine to share with him some of the wonders of regions where Nature 
has done with a lavish hand everything calculated to appeal to man’s sense of beauty and appreciation of rugged grandeur. 
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Eads Bridge A Monument To Compressed Air 


By THE STAFF 


O MUCH is now done by means 

of compressed air—in fact could 
hardly be done without it—that we 
are all too apt to lose sight of some 
of the milestones that mark the road 
we have traveled thus far. 

One of the most significant of these 
milestones is the justly famous Eads 
Bridge which links the Illinois and 
the Missouri shores at St. Louis. That 
the structure entailed an outlay of 
$10,000,000 and took years to build 
are facts that tell only a small part 
of the story, as viewed from an en- 
gineering standpoint. What is far 
more important is that James B. Eads 
had the courage to break away from 
hampering precedents and dared to 
employ compressed air upon a scale 
previously undreamed of in order to carry cer- 
tain of the supporting piers down to solid rock 
far below the normal surface of the fickle and, 
at times, tumultuous Mississippi. 

Without entering into the structural details 
of this great bridge, let it be said that the 
three river spans rest in the main upon mas- 
sive piers which stand directly in the path of 
the stream. The middle span has a spread of 
515 feet in the clear, and is jointed to two 
other spans each of which is 497 feet long. 
Upon these spans are carried steam raiiroad 
tracks, and above the tracks there is an open 
deck, 50 feet wide, having footwalks and a 
roadway for vehicular and trolley-car_ traffic. 

Before the days of the Eads Bridge, trains 
had to be broken up in reaching either shore 
and were then ferried across in sections. Flood 
waters, ice, and fogs severely handicapped this 
service at times; and the lack of a bridge 
was a heavy drag upon industry and the trans- 
portation of passengers and freight to and 
from the expanding Southwest. 

The planning of the structure took years, 
because the magnitude of the undertaking and 
the physical conditions gave rise to 
many puzzling problems that could 
not be solved by reference to work 
done on other bridges. A prerequisite 
was that the underside of the central 
arch should be high enough to per- 
mit existing river craft to pass safely 
beneath it at all stages of the water; 
but the most difficult task was that 
of devising means by which the pier 
foundations could be set upon rock 
lying fully 96 feet below the normal 
surface of the Mississippi. To sink 
the foundations meant descending 
through 14 feet of water and 82 feet 
of sand; and, in the case of the larg- 
est pier, called for an enveloping cais- 
son 114 feet high and of 86 feet in- 
ternal diameter. No caisson of any- 





West end of the famous Eads Bridge. 


thing like kindred dimensions had been used 
before or had been sunk to such a depth. 
Scores of reputable engineers were frankly 
skeptical and were outspoken in their belief 
that Mr. Eads would fail if he tried to exe- 
cute his plans. 

Indeed, Mr. Eads had his own doubts, and 
that he waivered is evidenced by a report he 
made during the formative stages of the 
scheme. As he expressed it: “The shortness 
of the season in which one of the piers for the 
bridge must be put in position, because of the 
floods of summer and the ice of winter, and 
the great amount of deposit to be removed, 
render the pneumatic process . . . too slow for 
this case, as well as too expensive. For the 
safety of the workmen beneath the pier, it 
is absolutely necessary to regulate its de- 
scent by screws or similar means, and to do 
this with piers of such magnitude would not 
be advisable.” 

Failing health took Mr. Eads abroad in 
1868, and while convalescing he conferred with 
numerous foreign engineers. As a _ result, 
when he returned to America, he determined 





Eads Bridge from the St. Louis shore. 





to resort to the compressed air method 
to get his caissons down to solid 
rock—having convinced himself that 
that procedure would be less costly 
and more expeditious than any other. 

On October 17, 1869, the big cais- 
son for the east pier was launched at 
Carondelet, immediately towed to its 
intended position, and sinking started. 
In the forenoon of February 28, fol- 
lowing, the shrieking of steam whistles 
and the thunder of cannon proclaimed 
that the caisson had come to rest on 
bedrock. But this had not been 
achieved without setbacks. 

At times the ice in the river kept 
the workers on the caisson isolated 
for days. They had to eat, toil, 
and sleep on their artificial island 
in the middle of the forbidding stream. When 
the caisson reached a depth of 66 feet in its 
downward journey a telegraph instrument was 
placed in the air chamber and a wire led to 
one of the attending derrick boats and thence 
to Mr. Eads’ office in St. Louis. In this way 
the men in the working chamber and those 
outside of it were kept in communication. 

For the purpose of carrying the excavated 
sand surfaceward, Mr. Eads devised a pump, 
but its operation at first caused a good deal 
of trouble and invited disaster. While draw- 
ing in sand the pump also sucked out air, and 
the latter action lowered considerably the air 
pressure in the working chamber. The drop 
in pressure caused the remaining air to ex- 
pand and to absorb heat—thus reducing the 
general temperature. As a consequence, the 
chamber became so filled- with foggy vapor 
that the men could see to work only with 
much difficulty. But this was not the most 
serious effect. 

As explained by Prof. C. M. Woodward 
in his book on the St. Louis Bridge—as the 
structure was first called: “The diminished 
pressure caused water against the 
outer walls to force its way down 
and under the cutting-edge, gradually 
washing the sand from under the 
outer sills, while the sand remained 
intact under the central walls.” That 
threatened to break the backbone, so 
to speak, of the caisson by overload- 
ing it. The trouble was subsequently 
overcome by shoveling the sand into 
a box; by stirring the sand with a 
stream of water; and by seeing to it 
that the pump intake—which was run 
to the box—was kept continually sub- 
merged. It is said that the friction 
in the discharge line, caused by the 
rapidly moving gravel and sand, was 
so great that the stream of air and 
sand produced a “semi-luminous 
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flame” visible at night to people on the opposite 
side of the river. 

When the first of the caissons was sunk 
but little was known of the physical effects of 
compressed air upon workers. Where com- 
pressed air had previously been employed by 
European engineers their observations had 
been almost entirely limited to noting the 
action of increased air pressure upon the ear. 
Therefore, the building of the Eads Bridge 
may properly be said to have focused atten- 
tion upon the general physiological effects of 
compressed air and, in a measure, to have been 
the means of bringing to light ways by which 


ing in Doctor Jaminet’s footsteps, devised 
means by which the deep sinking of founda- 
tions could be robbed of well-nigh all bodily 
menace so far as concerns the physical effects 
of compressed air. 

It is interesting to mention here that two 
steel bridges of more modern design now 
span the Mississippi at St. Louis both north 
and south of the Eads Bridge; but their 
speedy and successful building was no doubt 
helped largely by what was learned while 
using compressed air on the monumental 
structure which was finished in 1874. 





of 32,113 feet. These great depths have lately 
become of 
study of earthquakes that appear to be pro- 
duced by the slipping of strata along planes 
way down in the crust of the earth. 
Atlantic Ocean the deepest place so far found 
lies just east of the Island of Haiti, where 


interest in connection with the 


In the 


the bottom lies 27,922 feet below the surface, 
This great “deep” is also in an area that is 
shaken by earthquakes. 

The new sounding apparatus—an 
American invention that measures depths by 
recording the time required for sound waves 
to travel to the ocean’s bottom and to re- 
turn—will facilitate the work of determining 


sonic 





Fig. 1—Stern-wheel steamers still ply the Mississippi River. 
Fig. 2—East end of the main section of the Eads Bridge. 
Fig. 3—Freight house on wheels which, in turn, rest on rails that run down to the waterfront. 

be pulled up and out of harm’s way during flood periods. 
Fig. 4—Unloading freight from a river steamer at St. Louis. 


caisson disease might be combated and pre- 
vented. This knowledge cost dearly, for no 
fewer than 119 cases of bends, etc., occurred 
among the “submarines”—as the caisson work- 
ers were then called; and out of that number 
14 died and 2 were known to have been 
permanently crippled. 


Pioneer research in this field was done by 
Dr. A. Jaminet, of St. Louis, who exposed 
himself repeatedly to heavy pressure in the 
caissons and suffered temporary disability. 
Doctor Jaminet’s investigations revealed the 
existence of congestions in the brain, spinal 
cord, etc., which he attributed to the expansion 
of gases, in the blood, when pressure was 
released. His conclusions were afterwards 
confirmed by other investigators who, follow- 


GREAT OCEAN DEPTHS 


HE deepest place so far discovered in any 

ocean, according to the United States 
Geological Survey, is located about 50 miles 
from the coast of Japan in the Pacific. A 
Japanese man-of-war, the Manchu, found the 
spot recently while on a chart-making expedi- 
tion. The depth is so great that it could not 
be measured for the reason that the sounding 
wire carried by the vessel had a reach of 
but 32,644 feet, or nearly 6% miles. How 
much deeper the ocean may be at this point 
is at present a matter for speculation. 


The greatest ocean depth previously known 
was discovered by a German surveying ship, in 
1912, off the coast of Mindanao, Philippine 
Islands, where bottom was touched at a depth 





This permits the structure to 





great depths of water. This apparatus gives 
a new significance to the word “sounding.” 





The British government is spending about 
$40,000,000 in reconstructing its main roads 
throughout the country; and the Ministry of 
Transport has appointed a committee to in- 
vestigate the slipperiness of cértain types of 
highways. The Great North Road is said 
to be dangerously slippery after a rain or 
even heavy dew. The surface is shown to be 
too rich in bitumen; and it has been decided 
to recoat sections of the road with a poorer 
grade of bitumen and with as much granite 
chippings as the material will absorb. As this 
is not regarded altogether satisfactory, further 
investigations and experiments are in progress. 
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Compressed Air Doubles Production of Granite Quarry 
North Carolina Has Used Over Three Million Tons of Crushed Stone for Roadbuilding 


RANITE is the most common, the most 

durable, and the most used of all igneous 
rocks, and is often referred to as the “rock 
of ages.” It rightly deserves this name, as it 
forms the backbone of most of our mountain 
ranges and has defied Mother Nature’s weath- 
ering action for centuries. Wind, rain, heat, 
cold, and other erosive agencies have worked 
unceasingly since the beginning of time to dis- 
integrate these massive rock formations; but 
granite has stood the test and thus proved its 
wonderful resisting and wearing qualities. 
These, together with its hardness, make it the 
choice of roadbuilding materials. It is not 
surprising, therefore, that granite should play 
an important part in the gigantic roadbuild- 
ing program of North Carolina. 

In view of this fact, North Carolina is 
fortunate in being rich in rock formations of 
this sort. These are not confined to any one 
area but are fairly widespread throughout the 
eastern and the central portions of the 
state, as exemplified by the numerous granite 
quarries in operation there. While North 

















Within the Past Three Years 


By E. H. PAULL 


more and better roads. This has been es- 
pecially true of the past ten years, or since 
the day the motor-driven vehicle reached a 
stage where it became a necessity in the busi- 
ness world, aside from its use for pleasurable 
purposes. The authorities of North Carolina 
were not slow to appreciate the value of good 
roads and to recognize that the available 
sources of suitable building materials would 
be of advantage in improving the state’s high- 
ways. The great quantities of granite within 
reach simplified the problem; and, in 1921, 
the General Assembly took its first step, that 
is, its first big step, in constructing roads on 
what might be called, a quantity basis and of 
a quality second to none. 

To build and to maintain the roads of North 
Carolina, the General Assembly authorized a big 
bond issue for highway development. In other 
words, within the past three years there has been 
invested over $76,000,000 for that purpose. Of 
this sum, $11,000,000 was appropriated by the 
Federal Aid and by different counties in the 
state. This debt was the largest ever incurred 





by the state since its organization. Prior to 
the great plunge, statistics show 132 years of 
extremely conservative history. That the in- 
vestment of $50,000,000 in 1921 proved a suc- 
cess, is brought out by a second venture. Ata 
meeting in 1923, the General Assembly in less 
than an hour’s discussion voted an additional 
sum of $15,000,000. And let it be said that 
the greater part of that discussion was spent 
in debating whether or not the amount in- 
volved was sufficient for the work to be done. 
Recent reports show that the outlay has al- 
ready yielded generous returns. 

The benefits derived from the expenditures 
are now being reaped not alone by the resi- 
dents of North Carolina but by those of 
neighboring states, and by motorists from near 
and far. A person has but to drive over the 
far-reaching highways of North Carolina in 
order to understand why the crushed-rock 
quarries of the state have been worked to ca- 
pacity during the past few years, why they 
have turned out millions of tons of the com- 
modity. This ever-growing demand for crushed 
stone for roadbuilding purposes explains in 
part why quarry operators are depending more 
and more on the latest and the most effective 
types of air-driven machinery to further in- 
crease production without proportionately in- 
creasing operating cost. And it must be borne 
in mind that the quarries of North Carolina 
have also been called upon to furnish hun- 
dreds of thousands of tons of stone for road- 
building and ballast work throughout South 
Carolina and Virginia. 








Left—In the blacksmith shop at the Grey- 
stone quarry, where a “Leyner” sharpener 
Speeds up the work of Keeping the drill steels 
in condition. 

Right—The Imperial Type 10 “XCB” com- 
pressor that furnishes the air for operating 
the drills and other pneumatic equipment in 
use at the quarry. 


Carolina is one of the foremost states in 
the Union in the production of granite for 
monumental and building purposes as well as 
of crushed stone for ballast and road work, 
this article will deal only with the latter 
phase of that industry. 

The advent of the automobile demanded 
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With the huge bankroll at their disposal, 
the State Highway Commission of North 
Carolina built 3,682 miles of road. Of these, 


1,448 miles were paved, while the remaining 
2,234 miles were made up of roads of various 
sorts. To turn these into the kind of high- 
ways that we are accustomed to today, the 
commission bought 86,800 carloads of*crushed 
stone, 44,784 carloads of sand, and 21,720 
carloads of cement, or approximately 5,818,160 
tons of roadbuilding materials. We can more 
readily grasp the magnitude of the undertaking 


augmented production it likewised increased 


operating expenses. About two years ago a 
pneumatic drill of the hammer type, striking 
from 1,600 to 2,400 blows per minute, was 
placed on the market and started a new era in 
the field of quarrying. This air-driven drill 
has almost entirely replaced the piston type of 
drill for quarry work, with a resulting increase 
of from 50 to 400 per cent. in drilling speed 
and in production. 

While local conditions may differ 
what, most stone quarries, whether they be in 


some- 


Sons, who started operations about 1886. They 
carried on successfully for 30 years, taking 
out dimensioned stone, building blocks, and 
crushed stone. 

In 1916, the property was taken over by the 
Raleigh Granite Company, with Mr. R. G, 
Lassiter, president; Mr. W. T. Ragland, vice- 
president and general manager; and Mr. H. 
B. St. Lawrence, superintendent. Since that 
time, as we have previously mentioned, the 
quarry has specialized in turning out crushed 
stone and is, from the standpoint of production, 
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Fig. 1—General view of the crushing plant at the Greystone quarry. From the initial crusher beneath the platform, at the 


right, the broken stone is carried up to the crushing tower by an endless belt conveyer. 


Fig. 2—Another view of the crush- 


ing plant, showing two of the large derricks that deliver the rock as _ it comes from the quarry face to the initial crusher. 


Note the scoop in the foreground in the act of dumping its load. 
earried from the crushing tower to screens for grading. 


distant points. 


when we are told that it would take a train 
reaching from Portland, Me., to beyond Kan- 
sas City, Mo.—a distance of 1,597 miles, to 
carry these materials. 

The use of compressed air in carrying out 
this roadbuilding program cannot be over- 
looked, for it plays an all-important part in 
the quarrying of the granite rock, not to men- 
tion the work performed by it in roadbuiiding, 
itself. A few years ago the increased de- 
mand for crushed stone was met by adding 
tc the number of drills in service at a quarry. 
Drilling was then done by the old piston type 
of steam-operated drill. While this method 


the North or the South, are generally operated 
along similar lines. Therefore, a description 
of the activities at the Greystone plant of 
the Raleigh Granite Company of North Caro- 
lina will give a good idea of how the stone 
is taken out. The quarry is located at 
Greystone, a station on the Seaboard Air 
Line Railway, and is four miles north of 
Henderson, the county seat. It is one of 
the oldest and largest workings in the state, 
and is now devoted entirely to the pro- 
duction of crushed stone. The property was 
formerly referred to as the Old Greystone 
Quarry. It was then owned by P. Linehan & 


Fig. 3—By means of this bucket conveyer the stone is 
Fig 4—Cars loaded with the finished product ready for shipment to 


the largest crushed stone quarry in the state. 
Until the beginning of 1924, the output of 
crushed stone was anywhere from 400 to 500 
tons per day. Then, however, the management 
substituted air-operated hammer drills for the 
steam piston drills in service. During the latter 
part of May more improvements were made: the 
entire steam plant was replaced by an electric 
plant. In consequence, under normal condi- 
tions, the company is now able to produce from 
800 to 1,000 tons per day. In other words, 
the changes have brought about an increase in 
output amounting to 100 per cent. 

When piston drills were employed, an aver- 
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age daily footage was made of from 20 to 30 
feet per drill, whereas with an Ingersoll-Rand 
X-70 it is now possible to drill from 70 to 90 feet 
per 8-hour shift. At the quarry in question, these 
hammer drills are mounted on tripods; and 
holes 20 to 30 feet in depth are put down on 10- 
foot centers and 15 feet back from the face. 
From 6 to 12 holes are drilled for each shot. 
Well drills are used for sinking 50-foot holes, 
while “Jackhamers” serve to drill shallow 
holes and to do the pop*holing necessary to 
break up the large boulders resulting from 
firing deep holes. 

After blasting, the broken rock is loaded 
by hand into flat-bottom, scoop-shaped buckets 
which are raised to the upper level by means 
of three derricks having a capacity of 20 tons 
each, By means of these derricks, which are 
placed on 100-foot centers and have masts 115 
feet high, the rock is mechanically dumped 
into the initial breaker—a 30x42-inch jaw 
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ment to all parts of both North and South 
Carolina as well as to the State of Virginia. 

With the recent plant improvements, the 
Greystone Quarry Company expects to pro- 
duce 175,000 tons of crushed stone this year, 
and an even greater output is looked for in 
1925. In this connection it might be of in- 
terest to bring out just what progress has 
been made in the state in the actual work of 
building roads. According to Mr. Frank Page, 
Highway Commissioner of North Carolina, 
“In 1921 the completion of three miles of road 
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Left—Drilling 20-foot horizontal toe holes in the quarry face 
by means of the X-70 hammer drill. 
Top—“Jackhamers” are used at the quarry for work on low 


benches and for pop holing. 


Circle—Showing the tripod-mounted hammer drill putting 
down 20- to 30-foot. holes preparatory to bringing down the rock. 
From 6 to 12 holes are drilled for each shot. 


crusher manufactured by the Farrell Foundry 
& Machinery Company. From the initial 
breaker the stone is carried on a 36-inch belt 
conveyer to the crushing tower where it passes 
through two No. 7%4 McCully crushers and one 
No. 6 Worthington crusher. The rock, which 
is now ready for grading, is thence taken in 
bucket conveyers to 60-inch roller-driven 
screens, each 32 feet in length. These screens 
are of 5%-inch, 11%4-inch, and 21-inch mesh, 
and are manufactured by the Good Roads Ma- 
chinery Company. After screening, the stone 
is stored according to size in separate: bins, 
from which it is loaded into flat cars for ship- 


in one month was regarded as an epochal 
event. . . . Next month (July, 1924) we 
will be turning out 100 miles of completed 
paving in 30 days, and a somewhat longer 
mileage of gravel, topsoil and other types of 
road.” 

It is no wonder then, taking into account 
the speed with which the work is now being 
done and the amount of roadbuilding going 
on, that the quarryman was forced to in- 
crease his output of crushed stone. To this 
end, it was only logical that he should turn 
to compressed air equipment, which has en- 
abled him to place production on a footing 
commensurate with the demand. 


SUGAR FROM CORN 

T IS announced that H. C. Gore, of the 

United States Bureau of Chemistry, has 
found a way to get 33 pounds of sugar from 
a bushel of corn, which is more than half 
the weight of the latter. The conversion of 
starch into sugar is no new discovery, but it 
is understood that a new method has been 
developed. This consists of mixing the corn- 
starch with warm water and malt and then 
putting it through the same processes as sugar 
cane, etc. 


White, granulated sugar is called sucrose: 
other varieties are known as glucose and mal- 
tose. The latter, produced from corn, is 
somewhat sweeter than glucose but only about 
three-fifths as sweet as sucrose. Mr. Gore 
states that his discovery will tend to make us 
less dependent on foreign countries for our 
sugar supply and, when brought to a com- 
mercial stage, will furnish another outlet for 
our corn. 





It may sound incredible, but we are authori- 
tatively informed that about 4,000 earthquakes 
are felt each year in different parts of the 
world. 
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Portable Gasoline-Driven Compressors Cut The Cost Of 
Opening Up Isolated Mining Properties 


By F. A. McLEAN 


IVEN a promising claim and the neces- 

sary financial backing to develop it, the 
first problem that usually confronts the mine 
operator is the selection of the necessary com- 
pressed air plant. The size and the kind of 
drive are questions that naturally follow. the 
former being determined largely by the amount 
of money available and the speed with which 
it is desired to carry on the program of de- 
velopment. The type of drive, whether it be 
an electric motor, steam, or oil engine, de- 
pends on local conditions and has an im- 
portant bearing on the cost of operation. 

Few prospective mine operators are fortu- 
nate enough to locate claims within the im- 
mediate radius of electric power lines, al- 
though this is more likely to happen now- 
adays than it once was. In the majority of 
cases, however, some other form of prime 
mover is necessary. Where wood or coal is 
available at moderate cost, a small steam- 
driven plant is usually chosen. Such plants 
are often arranged so that they can be con- 
verted to electric drive should future de- 
velopments make this desirable. Many such 
installations are to be found in mines in north- 
ern Ontario. But at points where wood or 
coal is costly, or. too hard to transport, oil- 
engine driven mining plants have many ad- 
vantages in their favor and are now com- 
monly used. In some localities oil is con- 
siderably cheaper than wood or coal and is 
much easier to haul over bad roads. 

Both steam and oil-driven plants, however, 
represent a fairly large investment at the start 
and also require the erection of foundations 
and buildings wherein to house them. Should 
the property subsequently prove of little or 





This 9xS-inch, Type Twenty portable saw some rough going over fourteen 
miles of very bad roads before it was installed in the compressor house shown in 


another illustration. 


no value, either plant must be torn down be- 
fore it can be moved or sold; and additional 
expense is incurred in setting it up again at a 
new location. 

When there is any doubt as to the ultimate 
value of a prospect, a portable, gasoline-driven 
compressor weuld seem to be the logical equip- 
ment to select as it is moderate in first cost and 
easy to transport. The earlier compressors of 
this type did not have the necessary strength 
and reliability for this class of service. But 
within the past few years they have been 





Compressor plant and head frame at the Manley O’Reilly Gold Mines, Ltd., 


operating in northern Ontario. 


protect them against storms and heavy snow falls. 
radiator on compressor; C, head frame; and D, gasoline drum. 


The compressor and the hoist are housed to 


A, hood over radiator; B, 


greatly improved; and the successful record 
they have made for themselves on construc- 
tion work has led to their adoption for trench- 
ing, shaft sinking, tunneling, and other onera- 
tions essential to the development of pros- 
pects. 

Portable, gasoline-driven units are of par- 
ticular value for several reasons in opening up 
prospects in localities remote from railroads 
and power lines. First, they can be transported 
without much trouble over rough country; 
will stand up under hard service; and are 
ready to go to work on arrival. Second, they 
are self-contained: they do not require boil- 
ers, pumps, or other auxiliaries. Third, the 
fuel compares favorably with coal or wood, 
is as a rule readily obtainable, and is easy to 
carry. Fourth, the first cost is moderate, and 
no expense or loss of time is involved in 
building and in subsequently tearing down 
foundations or housings. Should conditions 
make it advisable to move the power plant 
about the property or to another claim, this 
can be done more readily in the case of a 
portable compressor than with the average 
small stationary plant. 
the question of haulage, as there are no auxili- 
aries to bother with, the portable can be taken 
into a claim long before the roads would per- 
mit the transportation of a permanent steam 
or oil-driven plant. 

Now let us consider what the modern port- 
able compressor has done in actual practice. 
To this end, we will begin by describing the 
work being done by the Manley O’Reilly Gold 
Mines, Ltd., in opening up a gold prospect in 
northern Ontario. The property is situated 
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fourteen miles from the railroad station at 
Boston Creek and is reached by very bad 
roads. Due to the scarcity of timber in the 
districts, to the high price of coal, and to the 
difficulty encountered in hauling bulky fuels 
and heavy machinery, it was decided to employ 
an Ingersoll-Rand 9x8-inch Type Twenty, port- 
able, gasoline-driven compressor. The rest of 
the plant includes a 6x8-inch “Circo” hoist, two 
“Jackhamers” fitted with chucks to take 1-inch 
hollow hexagon steels with 1x4%4-inch shanks, 
one hand shanking device, the necessary black- 
smith’s tools, hose, etc. This equipment was 
purchased in February, 1924, and was deliver- 
ed at the property before the spring break-up. 
It was put in service in April, and has been 
running steadily ever since. 

The excellent results obtained with this 
plant are clearly shown in an accompanying 
table. In commenting on the performance, 
Mr. W. J. Manley—the manager of the prop- 
erty, to whom we are indebted for the figures 
—said: “We sank 62 feet in 30 shifts of 8 


TABLE OF PROGRESS AND COSTS FOR MAY, 1924. 


MANLEY O’REILLY GOLD MINES, LTD. 


Number ‘of S-hour SHIITES: .........0c< cecicce cons 30 
Number of holes per round................. 18 
Average depth of hole... o.:si6c00..056- 6--4t. 
Average total footage per shift all holes.108 ft. 
MOTBD “GORI GORING ss occas: revere aeleres eae e's 62 ft. 
Total footage all holes drilled........ ,240 ft. 
Puel comsumpnion <......00csescene ss 350 gals. 
*Total cost of fuel, at $0.39 a gal.......$136.50 
Cost of fuel per foot of hole.......... $.0105 
Cost of fuel per 8-hour shift, 11% gals.. .$4.55 
Time required to drill a round......... 5 hrs. 
Fuel consumption per hour .......... 2% gals. 


Approximate fuel cost per foot of shaft.$2.21 


*About 75 per cent. of the total fuel cost 
is chargeable to hoisting. 


hours each. It took 5 hours to drill off the 
round, which I consider particularly good as 
the formation is red porphyry, a very hard 





A mobile plant—a 9xS8-inch portable compressor—provides the air required 


to drive this drifter in a Canadian mine. 


rock. Eighteen holes, with an average depth 
of 6 feet each, were drilled in that time and 
about 5 feet shot at each round. The cost of 
repairs to compressor and drills has been nil. 

“Gasoline costs us $17.05 per 44-gallon drum 
laid down at the property. Six drums are a 
load; and one trip for each team is considered 
a day’s work. During the 30 shifts mentioned 
we consumed 350 gallons of gasoline. This 
seems very good. We have had no trouble 
in maintaining a pressure of 90 pounds when 


running the two DDRW-13 drills, and have not 





Stoping with a “Jackhamer” in a gold mine where the operating air is 
furnished by a portable compressor. 


yet opened up the compressor to full ca- 
pacity.” 

The double-cylinder, single-drum hoist used 
for mucking is operated by compressed air. 
Anywhere from 1% to 2 days are spent in 
removing the spoils after each shot and, be- 
sides, three hours of each shift in which a 
round is drilled and blasted is also devoted to 
mucking. A fact worth mentioning in con- 
nection with this property is that only one man 
is required to look after the entire plant. 
Where a steam-driven compressor is used, as 
is the case with the average prospect, it is 
usually necessary to have one man to fire the 
boiler and another to run the compressor and 
the hoist. 

The foregoing clearly brings out the value 
of portable compressors for shaft sinking on 
isolated properties. Now let us see what re- 
sults have been obtained in tunnel driving. 
The Crystal Copper Company of Marysville, 
Mont., took over a partly developed property 
in the early part of 1922, and wished to ex- 
tend a tunnel which had been driven for a 
distance of 628 feet before operations were 
abandoned. According to the managing di- 
rector of the company, “To install electric lines 
or a steam plant would have been expensive 
and taken time that we did not want to let 
pass. To get underway quickly and to have 
power for any emergency that might arise 
during the winter we installed an 8x8-inch 
portable gasoline-driven compressor and a 
Leynor-Ingersoll drifter. This drill required 
about half the output of the compressor so 
that we could operate another drifter or 
stoper, if desired. We used the compressor 
about 20 hours out of the 24 and worked two 
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shifts, of two men each, in ground much 
harder than that usually encountered in mine 
tunnels. By January 29, we had driven 75 
feet in 18 days—an advance of 1.04 feet per 
man per day, or over four times the speed of 
hand work in the same tunnel. The com- 
pressor worked smoothly, giving no trouble, 
and required but little attention.” 

According to a later report on the same job, 
“Badger Tunnel on the Penobscot properties 
is being driven ahead at an average rate of 6 
feet a day. At this rate the company hopes to 
be in pay ore by the end of the month. Previ- 
ous work in the tunnel was by contract, skilled 
miners doing the work with hand steels. They 
were able to drive 50 feet in 206 working days, 
or an average of a little less than %4 foot per 
day per man as compared with an average of 
1.45 feet per day per man with the machine 
equipment.” The actual cost of this work is 
as follows: 


Mine Jabor; per foot... .....06s.s.e5s000 $2. 
Gasoline for power, per foot............ 
Blacksmithing, hauling powder, gasoline, 

DN retiree tbawksokecciuiewank 1.67 





POMC C CE VEOOE . 5 o5562.5.555<5405%050% 1.60 
PET OMINIES CLES kk Saha the den c .163 
ee Ee, ES ea 05 
Carbide for lamps, per foot............. .04 
Coal for blacksmith shop, per foot...... 057 

Total cost per foot of tunnel........ $8.120 


Excellent results in driving a 5x5-foot drift 
in hard rock on a gold prospect are also re- 
ported by the Independence Gold Mining Com- 
pany, of Stewart, B. C. The compressor, a 
5x5-inch Ingersoll-Rand gasoline-driven port- 
able, was transported early this spring over 
roads covered with fifteen feet of snow. It 
supplies air for a “Jackhamer ;” and an average 
advance of 4% feet per shift is obtained. 


Nearly every line of industry has its quota 
of what economists term “marginal producers” 
who are able to work at a profit only during 
periods of great business activity when prices 
are at the highest level. Any machine or 
process that reduces operating costs tends to 
help the marginal producer to enter the ranks 
of permanent enterprises. In many mining 
districts there are properties that were aban- 
doned as soon as the cost of fuel rose to a 
point which prevented profitable working. 
Similarly, there are other isolated gold and 
silver projects awaiting development that can 
be opened up and maintained only by the aid 
of a power plant that is moderate in first cost 
and economical to run. In view of all these 
facts, isn’t it reasonable to assume that the 
portable, gasoline-driven compressor of today 
will make it possible to operate many small 
but promising properties that otherwise would 
have to remain idle? 


For the benefit of those who are not familiar 
with portables suitable for work of this class 
it may be said that they are complete, self- 
contained power plants. Each consists of a 
single-stage, duplex, vertical compressor, driven 
by a 4-cylinder, 4-cycle, heavy-duty, tractor- 
type gasoline engine, and of a receiver, fuel 
tanks, sectionalized radiator, and controlling 


devices, all mounted on a heavy steel frame. 
The sheet-steel canopy and the removable side 
doors provided are generally sufficient to pro- 
tect the machine from the elements or from 
tampering. 

To suit varying needs, different types of 
mountings are available, such, for example, as 
steel wheels, wooden artillery wheels with rub- 
ber tires, flanged wheels for railway tracks, 
highway trailers, or skids. The smallest units 
can also be mounted on motor trucks, if de- 
sired. All the machines can be readily dis- 
mantled if necessary in order to meet unusual 
conditions of transportation. For instance, 
with the type of seaplanes now in service in 
Canada, it would be quite feasible to carry 
either a I- or a 2-drill machine by air. The 
former could be knocked down and taken in 
one load while the latter would require two or 
more trips. 





MOUNTED PAVING BREAKER 
DRIVES TEST HOLES 


O, the accompanying photographs do not 

show linemen in action, on the contrary, 
the towerlike structure is designed to assist 
in work under and not above the ground. In 
short, the equipment was devised by an ingeni- 
ous contractor to speed up the driving of test 
holes preparatory to estimating the cost of 
digging trenches for one purpose or another. 


another occasion, when 19-foot holes were be- 
ing put down by the aid of the specially 
mounted paving breaker, three men did as 
much testing in seven hours as six men were 
able to do formerly in six 8-hour days. Test 
holes were driven every 300 feet; and from 
fifteen to eighteen holes were made per day, 
The tower is eighteen feet high and hinged 
midway so that it can be conveniently used 
for driving holes from six to eight feet deep. 





GIFT OF REGIMENTAL COLORS 
HE November meeting of the United En- 
gineering Society, held in New York City, 

will long be remembered by those in attendance, 
as it marked a memorable event in the annals of 
the Society. At this meeting, attended by 
prominent engineers, army officers, and repre- 
sentatives of the State of New York, the colors 
of the Twenty-seventh Engineers, were given 
to the United Engineering Society. — 

Mr. Walter R. Ingalls, President of the As- 
sociation of Twenty-seventh Engineers, acted 
as chairman and briefly told the story of the 
organization of the regiment. Another speakec 
was Colonel O. B. Perry, commander of the 
Twenty-seventh, who broadly outlined the ser- 
vice performed by his men overseas. In ceon- 
cluding his remarks, he said: “It seems proper 
and fitting that the colors of the regiment 
should be deposited with the United Engineer- 




















— 

Equipment used by an ingenious con- 
tractor to put down test holes for the | 
purpose of estimating the cost of ‘ 
trench-line work. 


In this case, the men are engaged in go- 





ing over the line of a projected storm . 





















sewer. 

By means of a paving breaker, mounted 
on the special trailer and drawing operating air 
from the portable compressor, the contractor 
was able to drive a 1%-inch rod in five minutes 
to a depth of ten feet first through from six 
to seven inches of hard macadam and then 
through hard clay bearing small stones. As 
it also took five minutes to pull out the test 
bar by means of a chain block, the contractor 
is planning to mount an air motor hoist on his 
trailer. This will make it possible to with- 
draw the rod in a few seconds. 


On an earlier job the practice was to drive 
a 1%-inch bar to a depth of twelve feet, to pull 
the bar, and then to follow it up with an- 
other rod % inch in diameter, sending the 
latter down fourteen feet. This work re- 
quired from seven to ten minutes, depending 
on the nature of the material penetrated. On 


ing Society in this building, which is in itself 
a monument to the work of engineers.” 

In receiving the colors, Mr. William L. Saun- 
ders, President of the Society, fittingly said: 
“On behalf of the trustees of the United Engi- 
neering Society I accept the custody of these 
colors of the Twenty-seventh Engineers as a 
permanent memorial. In doing this there rise 
within us feelings of emotion mingled with 
pride and obligation. We think of this brave 
body of mining engineers and mine workers 
who, for the first time in history, organized a 
regiment and volunteered their services 4 
to the cause of liberty and democracy. And 
here, for the first time, there is established in 
these halls a memorial in their honor and for 
the guidance and emulation of future genera- 
tions.” 
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Off the Beaten Track in Africa 


Prospecting and Hunting in the Land of the Lords of the Forest | 


NE OF the outstanding features of the 
Africa of the present day is the extent of 
the mineral development that is taking place 
in the hitherto untrammeled portions of that 
continent. Vast regions, which, so it seems, 
were only yesterday well-nigh unmapped, are 


By OWEN LETCHER* 


heterogeneous elements which make up a min- 
ing community. Later will come the railroad, 
the big plant, and the town; and in this 
manner Africa’s jealously guarded secrets are 
being wrung from her in a large portion of 
the heart of the continent. 


we may recognize that the demends ov: the 
twentieth century necessitate this development, 
it is indisputable that this relentless progress 
cannot fail to occasion a severe heartache in 
many men who love Nature for Nature’s sake, 
who have heard and answered the call of the 





Fig. 1—Tin-mining prospect in the Southwest African Protectorate. 
this venture. 
cassiterite. 


now being scoured for mineral wealth. Under 
the stress of this exploratory work, the area 
of the real unknown and primeval Africa is 
contracting. The prospector and the small- 
mine operator are driving a spearhead of 
civilization into the bush and forest, into the 
uncharted plains and the sterile deserts. After 
the pioneer comes the financier, the company 
promoter, the transport rider, and all the 





*Editor, South African Mining Journal. 


It is, of course, all part and parcel of the 
great game of advancement, of industrializing 
the modern world. The white man’s require- 
ments must be gratified, and no tract of terri- 
tory will be allowed for long to retain a status 
of consecration to Nature if it be found to 
contain metals or minerals of which the busy, 
striving world stands in need. Large sections 
of Africa, which hitherto have not had their 
primitive serenity challenged, are at last bow- 
ing to the inexorable fate. However readily 


A small compressed air plant is about to be installed at 
Fig. 2—How the prospector carries his impedimenta around in Mashonaland. 
This is the crudest form of concentration in the world. 


Fig. 3—Bergdamara women winnowing 


Fig. 4—Native family group in Southern Rhodesia. 


wilds, and who have experienced the mystic 
spell ef the unknown. 

Mineral exploitation means the thinning out 
of game and the establishment of the mine 
and the railroad. It means the transformation 
of the bush-robed kopjes, where the leopards 
lurk, into power plants, dwelling houses, of- 
fices, and railroad stations. One who has 
tramped this country before it began to attract 
the attention of the stock market, and who 
has heard the lion’s “wuff” at night where 
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mune TE 


shortly a stamp battery may be breaking the 
silences, cannot but feel a strong tinge of per- 


sonal regret when he learns of his old 
hunting grounds being violated by wealth 
seekers. 


Prospecting and hunting go hand in hand in 
Africa; and the photographs accompanying 
this article serve to illustrate the kind of life 
a mining engineer may enjoy if he be fond of 
adventure ‘and keenly interested in all the 
fascinating problems of the wondrous fauna 
and flora to be found there. The pictures 
also show a small tin-mining plant in opera- 
tion in a remote corner of that continent; and, 
perhaps, it might be worthwhile first of all 
to allude to the conditions under which the 
prospect is being worked. 

Some of the photographs were taken in the 
Southwest African Protectorate which, prior 
to the great war, belonged to the German Em- 
pire. It is for the most part a dry and arid 
country; and the tin-mine operators had well- 
nigh insuperable difficulties to contend with in 
the development of the enterprise, which is an 
immense undertaking with vast potentialities. 
Lack of transportation and water proved the 
biggest handicaps. Omaruru, 50 miles distant, 
is the nearest point on the railway. A narrow- 
gage line runs through this little town on its 
way to the Otavi copper mines; but the actual 
distance to the tin mine does not convey the 
slightest impression of the difficulties which 
have to be overcome in making the journey. 
As a matter of fact, there is no road at all, 
merely a track across rough and rocky ground 
and through thick and burning sands of dried- 
up river beds. For a considerable time the 
absence of water close to the property was a 
great deterrent to progress, but recently a fair- 
ly plentiful supply has been encountered in a 
shaft. Encouraged by this, as well as by the 
maintenance of good values, the company has 
decided to expedite development by means of 
a small air compressor plant. 

The method of ore treatment hitherto in 
vogue at this mine probably constitutes the 
crudest form of concentration adopted any- 
where in the world. The ore is hand broken; 
and the native Bergdamara or Klip-kaffir 
women then sift the heavy cassiterite particles 
from the gangue by winnowing. They employ 
large spoon-shaped wooden pans or dishes and, 
after a dexterous shake to the 
bateas, secure a crude but nevertheless fairly 


imparting 


satisfactory classification by letting the broken 
ore fall through the air so that the light and 
worthless particles are carried further afield 
than the heavy stanniferous concentrates. De- 
spite these primitive practices, which are in 
the main the consequence of a scarcity of water 
and the remoteness from any industrial center, 
the tin output of this area is increasing. There 
are numerous small properties working and 
producing tin in this part of Damaraland, and 
the gross output of these last year had a value 
of approximately $200,000. Encouraged by 
the recent substantial advance in the price of 
tin, operators are increasing their activities; 
and with any material improvement in the 
situation, both as regards water and freight, 
Damaraland should become a contributor of 


considerable importance to the world’s produc- 
tion of this metal. 

This section of Africa is barren and 
hospitable, and more than one man has got 
lost there and died of thirst. Yet it has its 
fascinations. Nowhere else in the world have 
I viewed such gorgeous sunsets; any artist 
who painted such a complex of splendor as 
is to be seen at any dusk from the hills of 
Damaraland would be accused, at least, of 
extravagance. But the colors—the blazing 
crimsons, the somber purples, and the more 
delicate blues and yellows—light the sky in 
glory every evening. Even the grim and 
gaunt old mountains and the arid plains grow 
on one after a time; and the supreme silence 
and vastness of it all sear into one’s soul. 
Often, when I have stood amazed at all the 
stress, bustle, noise, and seeming confusion 
of immense cities like New York and Lon- 
don, I have felt homesick for those far-away 
plains of Damaraland where the jemsbok, 
springbok, and other antelopes wander and 
draw food and water from the desert and 
where lions and leopards still roam in fairly 
large numbers. 


in- 


Luangwa valley is the world’s finest hunting 
ground and totally different from the country 
just described. Some of the accompanying 
photographs illustrate scenes in Northern 
Rhodesia and Nyasaland, which, not long ago, 
were collectively termed British Central Africa. 
One portion of this territory, Northeastern 
Rhodesia, contains what is probably the finest 
and least trammeled big-game hunting ground 
to be found anywhere on earth at the present 
time. It is not as well known as Kenya Colony 
or British East Africa, both of which have 
of recent years become the fashionable mecca 
of so many American and European shottists. 
It is much less accessible and less healthful 
than the East African plains. There is not a 
single inch of railroad in Northeastern Rho- 
desia; and travel there as fast as you may 
from any point on the African seaboard you 
cannot avoid rough journeying for a week 
or two before you even come within sight of 
the good hunting grounds. Tropical fevers 
are rife, and in some areas there is con- 
siderable risk of contracting that fell African 
malady of sleeping sickness. But if you are 
prepared to put up with these discomforts and 
to take a chance as regards health you will 
find in the Valley of the Luangwa—one of 
the chief tributaries of the Zambesi—an un- 
adorned and savage Africa, the home of great 
beasts and strange people, Africa sometimes 
forbidding and almost terrifying and yet 
very wonderful in all her Pleistocene splen- 
dor. 

Big-game hunting in this sportsman’s eldo- 
rado is a comparatively cheap pastime. Native 
porters are to be obtained for a few shillings 
a month, in fact, in some parts of the Luangwa 
they will carry loads weighing from 50 to 60 
pounds for scores of miles for a yard or two of 
limbo—a cheap low-grade fabric, or for the sur- 
plus meat which the hunter bags. Good gun bear- 
ers, trackers, cooks, and personal servants de- 
mand a little more. For a pound sterling a 
month plus a reasonable present at the end of 
the shooting trip I have had a Yao hunter 





boy who would spoor or track a small antelope 
over hard rocks and who would stand by you 
in the tightest corners without turning a hair. 
For £25 you obtain a license which permits 
you to shoot four elephants and every other 
kind of big game excepting giraffes, which 
are well protected; and, with any reasonable 
luck, the sportsman should easily clear all his 
expenses with the proceeds obtained from the 
sale of ivory. 

There are great numbers of elephants in 
Northeastern Rhodesia, and among them plenty 
of big tuskers. But it is exceedingly hard 
work hunting them. You may have to travel 
and sleep on the spoor for three days and 
nights or even more if you are on the tracks 
of a monster and wary old bull, for elephants 
travel great distances. If you are keeping 
close on jumbo’s heels you may have to desist 


from firing at any other kind of game through- 


out the chase, inasmuch as an elephant once 
alarmed will very quickly put a score or more 
of miles between himself and his pursuers. 
And when at last you do come up with the 
great beast, although you may be tired and 
worn and perhaps have a slight fever to dis- 
concert you, your aim must be steady and your 
nerves calm. It is no good “browning” aim- 
lessly into a herd of elephants either from the 
point of view of not infringing the game regu- 
lations, which are pretty rigorous, or from 
that of your own personal safety. 


It is generally about midday, when the great 
pachyderms are seeking shelter from the merci- 
less heat of the overhead sun, that you come 
up with them. They will probably be clumped 
together in the thickest jungle, and your prin- 
cipal difficulty will be to make out the forms 
of these lords of the forest and to satisfy 
yourself that the biggest tusks belong to the 
particular animal at whose brain or heart the 
sight of your rifle is directed. Elephants are 
exceedingly shortsighted creatures; and on ac- 
count of the nature of the country in which 
they generally are to be found—in Central 
Africa—you will no doubt have to take your 
shot at close range, probably at not more 
than 40 or 50 yards, perhaps less. 


Should you elect to go elephant hunting, be 
sure to remember that even though they have 
poor vision their senses of smell and of hear- 
ing are extraordinarily acute. Therefore, 
“wind” has to be carefully studied. Your 
hunter boys will attend to this for you; and 
the operation must be carried out in absolute 
silence. I can assure you that if you happen 
to step on a dry twig as you are approaching 
the herd it will sound to your keyed-up nerves 
like the blast from a 15-inch gun! For all 
these reasons it will be obvious why the recon- 
naissance of the enemy should be most cau- 
tiously executed before opening fire. And be- 
ware of the elephant slightly detached from 
the main group, one maybe lying out on a 
flank and not always discernible. As like as 


not it will be a light-ivoried old cow with a 
calf; and, although it is stupid to attempt to 
lay down any hard and fast rules as to what 
line of action wild animals will adopt under 
certain conditions, it is not improbable that 
theold lady will charge at the sound of the 
rifle. 
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Left—Native village in Nyasaland. 
Right—Study in arid Damaraland: a 
water hole in the desert. 


It is a fascinating country this Valley of 
the Luangwa, where the night breezes come 
sobbing down through the kygelia trees and 
the air is full of mysterious whisperings. Here 
you will learn from the natives of an immense 
amphibian, which they call the chimpakwe; 
and you may hear of the place where the ele- 
phants die which, according to the Wawemba 
and Wawisa tribes is the common mausoieum 
of these great animals. 


How much is truth and how much is fabu- 
lous fiction in these and similar tales told 
in this far-away valley of the interior of the 
Dark Continent? Who knows? Scientists 
and savants may ridicule them; but zodlogists 
scoffed at the reported existence of the okapi 
until Sir Harry Johnston brought a whole 
skin of this curious quadruped to Europe from 
the Eastern Congo forests. There are, at any 
rate, a few white men—professional hunters, 
traders, and “men who used to be white”’— 
who have lived almost as natives in this terri- 
tory for 30 years and who believe that these 
are not fairy tales. I will not say that I am 
convinced of the existence of the chimpakwe, 
or that I am satisfied that there is a spot in 
Africa to which all elephants migrate when 
they feel the pangs of death upon them. But 
I do protest this, that a fairly lengthy resi- 
dence in Africa has made me believe that the 
truth of the old adage, “Always something new 
from Africa,” will be exemplified for many 
years to come and that amongst the untutored 
natives and the wild beasts of the interior 
there are more things than Horatio ever 
dreamed of in his philosophy. 


In one or two isolated corners of British 
Central Africa prospectors are busy, and en- 
couraging mineral indications have been noted. 
It may be that in the course of time there will 
be considerable industrial development in the 
territory of which I have written; but the 
greater part of Northeastern Rhodesia with its 
Valley of the Luangwa is likely to remain a 
virtual terra incognito for many decades, as 
Nature has here reared up her great buttresses 
to keep this playground of the wilder animals 





and beasts inviolate. It may be that years 
hence the advance guard of civilization will 
penetrate into this Valhalla of barbarism: per- 
haps in the interests of what we call civiliza- 
tion it is necessary that this should come to 
pass. But, I must confess, that I should hate 
to hear a stamp battery beating out its tap tap 
tap-tappity tap where a hippopotamus Iullaby 
has soothed me to sleep and where the satis- 
fied roar of a lion, after he has killed and 
fed in the dark hour which precedes the dawn, 
has been my reveille. 





Group of Klip kaffirs and their hut in 
Southwest African Protectorate. 


TIDAL POWER PROJECT 

IN CANADA 
ROGRESS is being made in the survey of 
the water-power possibilities at Lubec Nar- 
rows, in the Bay of Fundy, where a group of 
observers is engaged in calculating the action 
and the rise and fall of the tides. It is un- 
derstood that the plants contemplated include 
the erection of a dam at Lubec, another be- 
tween Deer and Campobello Islands, a third 
between Eastport, Me., and Deer Island, and 

a fourth across Letite Passage. 
It is estimated that sufficient power can be 
generated at the Lubec Narrows to turn the 
wheels of every factory in the New England 


If carried to conclusion, the project 


States. 
will be a larger engineering undertaking than 
the construction of the Panama Canal, and 
will call for massive concrete tidal dams cost- 
ing millions of dollars. 





SAND BLAST IMPROVES WORK 
IN REPAIR SHOP 

[I the shops of the Kansas City Railway a 
sand blast is in continuous service and proves 

useful and time saving in overhauling and 

repairing cars. Some of its services are 

spoken of appreciatively in the Electric Rail- 

way Journal. 

Men will do better work on parts if the 
latter are first cleaned when taken off the 
cars. Therefore, in addition to cleaning the 
sides of the cars, the sand blast is employed 
to clean truck frames, parts of door and step 
mechanisms, dash plates, and miscellaneous 
parts. This makes them easier to handle, and 
considerably improves the character of the 
repair work. By sand blasting the surfaces 
of new castings, defects, cracks, and blow- 
holes are disclosed which might otherwise be 
undiscovered. In this way no time is wasted 
on worthless material. 





A paving program for Tokyo, laid out by 
the local Bureaus on Reconstruction and Road 
Construction, involves surfacing the equiva- 
lent of 211 acres of streets before the end of 


1927. 
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Constructing The World’s Longest And Largest 


Welded Gas Main 


What is Being Done in the South to Draw Natural Gas from Wells in Louisiana and 
to Deliver It at a Point of Consumption in Texas 


ATURAL gas is a boon to those sections 

of the country where its daily use for do- 
mestic and for industrial purposes has become 
firmly established. It is a boon because it 
furnishes heat and motive energy without re- 
course to the burning of coal with its in- 
cidentally troublesome and somewhat expen- 
sive problem of ash disposal. Indeed, natural 
gas as a fuel is gencrally cheaper, cleaner, and, 
withal, more convenient than either oil or coal 
for similar services. Further, it costs less and 
is of higher thermal value than manufactured 
gas. 

But the supplies of natural gas are, un- 
happily, not inexhaustible ; and year by year the 
distributors of this fuel are obliged tc go 
farther afield to obtain sufficient quantities to 
meet the demands of old and of new consuim- 
ers. The longest and the largest pipe line 
for this purpose is now under construction, 
and when finished it will link gas wells at 
Serepa, La., with Beaumont, Tex.—separated 
by an interval of substantially 224 miles. 

The gas, in question, is what is technically 
known as dry gas. That is, it comes from the 
bowels of the earth without bearing with it 
any appreciable percentage of suspended gaso- 
line which might be profitably extracted from 
it by any of the existing commercial processes. 
In brief, the gas is of a character that renders 
it immediately fit for home or industrial uses. 
To the layman, the transportation of this gas 
might seem a rather simple engineering task, 
but as a matter of tact its successful distribu- 
tion bristles with difficulties; and everyone of 
these received very careful consideratioa be- 


By ROBERT G. SKERRETT 





RANSPORTATION, to the 
majority of us, means the car- 
riage of more or less heavy 
matter for varying distances. 
The story we are about to 
tell, however, deals with the 
moving of enormous quanti- 
ties of a nearly weightless 
substance 200 miles and more 
in order that this raw com- 
modity — drawn from _ the 
depths of the earth—may be 
delivered to a sizeable city 
where it will best serve man’s 
immediate purposes. 

In brief, we are going to de- 
scribe the construction of an 
exceptionally interesting main 
through which natural gas 
will be distributed from a 
source in Louisiana to a point 
of consumption in the State 
of Texas. In carrying out 
this work—which is still un- 
derway—conipressed air is 
performing a number of use- 
ful and essential services. 











fore the final plans for the line and its asso- 
ciate equipment were decided upon. 

Most of us never think of it, but changes 
of weather are very largely induced by the 
differing densities—reflected by variations in 


barometric pressure—of neighboring or remote 
areas of the atmosphere we breathe. Con- 
versely, the temperature at any point will cither 
increase or decrease the density of the air and 
cause it to occupy a larger or a smaller unit of 
space. In much the same fashion, the quantity 
of natural gas which can be forced at a pre- 
determined cost through a main will be con- 
trolled by the .emperature as well as the pres- 
sure of the gaseous medium. Furthermore, 
where this gas is to be transported long dis- 
tances it is essential that the temperature be 
held as nearly constant as possible; and where 
changes do take place in this respect it is neces- 
sary that the size of the conduit shall be varied 
so that the altered volume of the gas may 
have a channel through which it can flow with- 
out any pronounced drop in its velocity. There 
is a velocity of maximum efficiency at which 
gas at a given initial pressure and temperature 
can be blown through a long main with the 
least expenditure of power on the part of the 
propelling machinery. So much for some of 
the fundamental principles that must be taken 
into account in designing such a pipe line as 
the Magnolia Gas Company of Texas now has 
under construction. ; 

The pipe line between Serepa and Beaumont 
consists of three interconnecting divisions with 
two booster stations located, respectively, at 
points 60 and 136 miles from Serepa. That 
is to say, the second of these stations builds 
up the reduced pressure of the arriving gas 
sufficiently to send it on at the prescribed 
velocity through the remaining 88 miles of the 
pipe line which terminates at Beaumont. The 






































One of the booster stations along the line where the gas pressure is built up by powerful compressors in order to send it on its next lap 


at the desired velocity, 
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Spot welding or “tacking” two pipe joints preparatory to making a complete weld. 


first booster station has been named La Tex, 
while the second one is called Magasco in 
recognition of the Magnolia Gas Company. An 
accompanying diagram shows the relations of 
the various stations and terminal points and, 
incidentally, indicates the lengths of the dif- 
ferent sized piping used to insure a uniform 
flow of the gas. As additional evidence of the 
complexity of the problem it might be men- 
tioned that in each division of the line there 
are no fewer than nine different thicknesses of 
piping. 

The building of the line was started last 
June, and the entire job will take fully a year’s 
time to complete. Broadly stated, the under- 
taking may be divided into four phases: first, 
the clearing of the right of way and the dig- 
ging of the trench for the main; second, the 
assembling of the various sections; third, the 








Welding in a connection close to a “bullnose.” 
a pipe section before testing it for tightness. 


testing of each succeeding section for gas 
tightness ; and, fourth, the laying and the bury- 
ing of the finished conduit. Each section is 
composed of 20 units or joints which, in their 
turn, are of an average length of 17% feet. 
Therefore, each section is substantially 350 
feet long. The respective joints are of lap- 
welded piping, and the unit lengths are linked 
by oxy-acetylene welds instead of by bolting 
in the manner commonly employed. After a 
section has been put together and tested it is 
welded into the main line; and while the pipe 
is being dropped into the yawning trench it is 
purposely handled somewhat roughly in order 
to subject it to treatment which will reveal 
any structural weaknesses. That is to say, the 
welds are supposed to be fully as strong as the 
unit lengths, themselves. 

For the sake of those that are normally in- 





The latter is employed to seal 


terested in the bigness of things, it should be 
pointed out that this gas main, when ready for 
service, will be the longest and the largest 
welded line built up to date. The system of 
welded joints was chosen because it would 
produce a_ physically continuous conduit, 
throughout each division, that could not pull 
apart and leak by reason of expansion or con- 
traction. The natural undulations due to fol- 
lowing the ground contours allow for suffici- 
ent longitudinal movement—due to expansion 
and contraction—to minimize the development 
of rupturing stresses at the oxy-acetylene 
welds. The line, when in use, will function as 
a high-pressure main; and, therefore, it is very 
important that there shall be the least likeli- 
hood of leakage. In some gas lines the loss by 
leakage ranges anywhere from 10 to 30 per 
cent. of the volume pumped into them, and the 
longer the line the greater is this wastage. 

Through the Serepa-Beaumont conduit there 
will be sent daily a volume of from 40,000,000 
to 50,000,000 cubic feet of gas. Assuming a 
monthly consumption of 1,000 cubic feet of gas 
per capita, there would be sufficient gas at the 
lower figure to take care of the ordinary do- 
mestic needs of a city having a population of 
1,200,000. 

The right of way of this unusual gas line 
traces its course through diversified territory. 
That is to say, it traverses stretches of roll- 
ing country that are, for the most part, devoid 
of trees and entirely exposed to the hot sum- 
mer sun; again, the route is through heavily 
timbered areas; while at other stages the main 
is being advanced through swamp lands, bay- 
ous, and beneath a navigable river. However, 
for much of the way the line is not in touch 
with accessible sources of water, due to a 
prolonged drought; and this fact bears di- 
rectly upon the reason for the present article. 

The common practice in testing large gas 
mains for tightness is to seal the two ends 
of a section and to subject it to hydraulic pres- 
sure. This answers satisfactorily when water 
is handy and the piping can be filled, emptied, 
and refilled easily, if necessary. Therefore, 
the engineers of the Magnolia Gas Company 
adopted this procedure while laying the first 
ten miles of the main. After that length of 
the line had been constructed the scene of 
operations got beyond a convenient water sup- 
ply; and yet it was essential that the succeed- 
ing sections should undergo conclusive tests 
for gas tightness. Accordingly, the men in 
charge elected to substitute compressed air for 
water for this purpose. 

As already explained, each tested section was 
made up of twenty joints or unit pipe lengths. 
These were brought in contact, end for end, 
and then spot welded or “tacked” while held in 
position by a suitable clamp, such as is shown 
in one of our illustrations. Next, the welding 
was completed circumferentially—using the 
oxy-acetylene torch to fuse and to deposit the 
binding metal. As most of our readers are 
undoubtedly familiar with this process we will 
not describe it here. 

Despite the care exercised by an expert 
welder, still he not infrequently fails to deposit 
enough metal to make a thoroughly gas-tight 
union—especially when the weld is subjected 
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Fig. 1—A battery of portable acetylene generators which furnished some of the gas used in making oxy-acetylene welds. 

Fig. 2—After assembling a number of joints the piping was bent to suit local conditions by heating it, as shown, and applying a live 
load at the free end. 

Fig. 3—Welding 18-inch gate valves into the pipe line. 

Fig. 4—Welding a flange on a length of pipe by means of the oxy-acetylene torch. 

Fig. 5—Drawing two sections together to complete the welding. 

6—Showing the manner in which pipe sections were brought in contact preparatory to welding. 
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to a high internal or bursting pressure. It 
should be recognized that even an occasional 
pin hole might offer an avenue of escape for a 
considerable volume of gas if the gas were un- 
der only moderate pressure, and that the wast- 
age would- grow directly with any increment of 
pressure. This explains why the engineers 
of the Magnolia Gas Company tested the line, 
as long as water was available, at a maximum 
pressure of 516 pounds. This was really 
not much higher than the pressure to which 
the gas will be raised at the Serepa pumping 
station and at the two intermediate booster 
stations. 

Escaping water gives visible evidence of the 
point or points of leakage, and, therefore, 
something had to be done to make compressed 








being raised to 75 pounds and the line thor- 
oughly inspected to see that the work has been 
done properly and that no additional leaks 
have developed. Ii any leaks are shown to 
exist these are taken care of and are stopped 
before the section undergoes its final pneu- 
matic test at a pressure of 130 pounds. In- 
cidentally, it should be mentioned that a record 
is kept of every welder and of the character of 
the work done by him, and if his performance 
falls below an acceptable standard he is dis- 
charged, forthwith. In the whole conduit 
there will be no fewer than 66,666 main-line 
welds, exclusive of drip and valve welds, and 
this fact should make it plain just how neces- 
sary it is that every weld should be perfect. 

Lacking water for testing purposes, the 


properly and effectually testing the numerous 
welded joints. When water was used for test- 
ing, the piping had to be completely drained 
and all moisture got rid of before resum- 
ing welding, and much time was lost in re- 
filling the section in order to retest it. The 
release of the testing air pressure can be ac- 
complished in far less time; and the employ- 
ment of compressed air does not introduce any 
troublesome moisture. Furthermore, the up- 
building of the air pressure lends itself to much 
nicer control; and compressed air under some 
conditions, because of the greater penetrative 
powers of the gaseous medium, will reveal 
weaknesses whith water at the same pressure 


might not disclose. But the compressors have 





















































Fig. 1—A comparatively easy stretch of country for the right of way of the main line. 





Fig. 2—Some parts of the assembled main ready 


to be laid in the river trench. Fig. 3—Divers, equipped with air-driven clay diggers, cut away roots and dug trenches under water for the 


piping. Fig. 4—The main line preparatory to joining two sections, 


ing rays by umbrellas. 


air visible when using it in place of water for 
testing purposes. This is accomplished by 
coating each joint to be tested with a film 
of soapy water. Any escaping air immediately 
blows an aggregation of bubbles, and these 
give unmistakable evidence of the slightest 
imperfection in the welding. The same proce- 
dure is followed with the longitudinal lap 
weld in each unit of piping. For the first test 
the air pressure is raised to only 25 pounds, 
and all leaks so revealed are marked for at- 
tention and repair. With this done, the pres- 
sure is quickly released and the work of plug- 
ging the pin holes can be taken in hand with- 
out delay. 

When the welders have sealed these defects, 
the section is again tested—the pressure then 


reader will naturally wonder how it was pos- 
sible to furnish compressed air to take its 
place—especially when the scene of operations 
was shifted continually and was generally 
beyond the reach of any community boast- 


ing a stationary compressor plant. The need- 
ful air has been provided by a group of 
four portable compressors. These, as the des- 
ignation makes clear, are moved along so as 
to furnish all the air necessary whenever and 
wherever required. The compressors are of 
Ingersoll-Rand make and of the well-known 
Type Twenty model. Two of the machines 
are of the 9x8-inch size which is capable of 
providing 210 cubic feet of free air per minute. 


It should be self-evident that these compres- 
sors have greatly simplified the problem of 





The sun was so hot that the welders had to be shielded from its scorch- 





been effective agencies in speeding up opera- 
tions in another and even more unexpected 
direction. 


One of the most unique uses of compressed 
air in connection with the planting of por- 
tions of the main developed where some of 
the 18-inch sections were placed in the beds 
of bayous and in water from 28 to 30 feet deep. 
The piping was lowered into its intended rest- 
ing place by means of 2,000-pound river clamps, 
gripping the conduit at every joint. Preparatory 
to lowering the piping into position it was 
necessary to trench the water-bed and to make 
the clay sides and bottoms of the excavations 
conform to the already bent main so that it 
would be suitably supported. More than once 
several days were lost in fruitless efforts to do 











ein 














Bia one 








December, 1924 


COMPRESSED AIR MAGAZINE 


1093 





this trenching, and on 
occasions it was neces- 
sary to pull the bent sec- 
tions out of the water 
two or three times when 
ordinary spades were used 
by divers to do the sub- 
aqueous digging. The 
trouble was the divers 
could not get a firm foot- 
ing so as to be able to 
exert sufficient force to 
penetrate the heavy clay 
or to sever the obstruct- 
ing roots of trees. 

The situation had be- 


PRR AR arr mR creat yea 


During 1923, Canada 
produced more than 14,- 
500,000,000 cubic feet of 
natural gas. Ontario is 
the principal source, with 
nearly 8,000,000,000 cubic 
feet to its credit last 
year, although its out- 
put is said to be de- 
clining. In Alberta, on 
the other hand, which 
provided about 6,000,000,- 
000 cubic feet in 1923, 
the supply is said to be 


on the increase. In this 
come acute when it was connection it is interest- 
suggested to the engi- ing to note that the 


neers that the work might 
be done speedily and ef- 
fectually if the divers 
were equipped with In- 
gersoll-Rand  air-driven 
clay diggers. According- 
ly, pneumatic spades were 
purchased, and the re- 
sults were astonishingly 
successful. Where the work had been inter- 
rupted for days the task was accomplished 
by these clay diggers in less than two hours— 
the air-driven tools cutting through the clay 
and severing tree roots “as if the spades were 
slicing ice cream,” as one of the officials has 
expressed it. The clay diggers performed per- 
fectly at varying depths of water while being 
operated at their designed air pressure. Where 
the main rests on the bed of the Neches River 
it lies in a trench cut below a channel for 
shipping, 50 feet deep; and this work gave the 
pneumatic spades their supreme test. Their 
performance was admirable and _ satisfactory 
in every particular. 

As will be seen by reference to the accom- 
panying diagram, the main is made up of 
piping ranging from 14 to 18 inches in di- 
ameter—the smallest piping receiving the gas 
at its maximum pressure where it starts 
on its journey at Serepa and where it is 
relayed from the booster stations at La Tex 
and Magasco. The 18-inch piping, on the other 
hand, conveys the gas throughout the last part 





Portable compressors of this type furnished the air for testing the main and 
for driving the pneumatic clay diggers used to dig trenches under water. 


of each lap of the 224-mile travel. The reason 
for this is that as the pressure drops the gas 
expands and needs a larger channel through 
which to move at a given velocity. At each 
booster station there will be installed a battery 
of compressors requiring 5,000-H. P. to drive 
them, and these machines will send the gas into 
the line at a pressure of 500 pounds to the 
square inch. We are not in a position to tell 
what this transportation system will cost when 
finished, but the outlay will run into a number 
of millions of dollars. The undertaking is a 
splendid example of public-service enterprise, 
and the Magnolia Gas Company has ample 
reason for pride in what it is doing for the 
ultimate benefit of the citizenry of Beaumont. 





According to the Japan Advertiser, a system 
of subways 50 miles long is to be constructed 
under Tokyo. Fine place to be caught in dur- 
ing an earthquake. It is estimated that the total 
cost of the scheme will reach $100,000,000. 





Canadian Department of 
Mines is reported to be 
investigating the possi- 
bility of recovering he- 
lium, particulaily from 
the natural gas found in 
Alberta. 


INJECTING CEMENT TO STOP 
LEAKS IN ROCK WORK 


TASK often perplexing to the engineer 

is the stopping of leaks in a dam, either 
in the dam itself or where it contacts with 
the solid rock. During the past few years a 
method has been devised by a Swedish concern 
by means of which cement is injected, under 
high pressure, into drill holes, thus completely 
filling the contiguous crevices. It is said that 
valuable results have been secured thereby. 


The cement is injected into the drill hole 
by a special apparatus capable of producing a 
pressure up to 2,100 pounds per square inch. 
However, in most cases not more than one- 
quarter of this is required. The gigantic dam 
of the second largest power station in Europe, 
at Kraftwerk Waggital, in Switzerland, is 
being tightened by this process. More than 
4,000 yards of drilling are required for this 
work. Fissures encountered in native rock in 
tunneling have been treated successfully in the 
same manner. 
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Air Hoists Help In Roadbuilding 


Bear Mountain-Hudson River Bridge With Its Imposing Highways Completed 


EXT MONTH, after the Bear Mountain- 
Hudson River Bridge has been opened to 
traffic and the customary congratulations have 


been extended its builders, interest in this 
notable engineering achievement will doubt- 


less subside—in characteristic American fash- 
ion—and turn to other newer undertakings of 


But the bridge as well as the high- 





magnitude. 
way approaches, which give the automobilist 
a ride of unsurpassed scenic beauty, will stand 
for many decades as monuments to the prog- 
ress of a nation and to engineering in- 
genuity. 

Many of the difficult problems encountered 
on this mammoth project and the manner of 
their solution have been dealt with previously 
in these pages. So, with a brief recounting 
of the most interesting of these, we will pass 


on to our story. The acknowledged need of 


a bridge across the Hudson at some point 


Left—One of the well-equipped blacksmith 
shops showing the “Leyner” sharpeners that 
bitted and 
of 9xS8-inch, 


kept the drill steels perfectly 
shanked. Right—The battery 


By VERNON H. VANDIVER 


west and Anthony’s Nose on the east. The 
structural steelwork of this bridge was finished 
on October 10, at which time, with ceremonies 
commensurate with the occasion, the last sec- 
tion of the 1,632-foot center span was swung 
into place. To be sanctioned by the War De- 
partment, the deck of the bridge had to be 
high enough above the surface of the water 
to allow ships with towering masts to pass 
under it. The structure was, therefore, de- 
signed with a clearance of 153 feet above the 
river at mean high water. 

The bridge, which cost in the neighborhood 
of $4,000,000, consists of six sections, as fol- 
lows: the main span, 1,632 feet between the 
centers of the towers and containing 4,000 
tons of structural steel, and the two approach 
spans made up of five sections—one section 
on the east shore, 210 feet in length, and four 
sections on the west shore having a total 




















Type Twenty, portable compressors that fur- 
nished the operating air for the hoists, rock 
drills, ete., used in building the roads leading 





to the bridge. 


within easy reach of the metropolitan district 
led to an exhaustive examination of all prom- 
ising bridge -sites lying between New York 
City and Poughkeepsie. As a result, it was 
decided to place a vehicular suspension bridge 
Peekskill, 


Bear Mountain 


a few miles north of where the 





river flows between 





on the 










These latter spans are 
About 4,100, 


length of 410 feet. 
composed of 1,000 tons of steel. 
tons of plates and angles are worked into the 
towers, which are 355 feet high measured from 
the tops of the piers. 

The main cables contain 7,500 miles of 3/16- 
inch, high-carbon steel wire—nearly as long 
2,000 
inches in di- 


as the earth’s axis—weighing about 
tons. These cables are 18% 
ameter and have a parobolic length of 2,727 
feet. Pendant from the cables are numer- 
ous 2%-inch suspenders, for which an addi- 
tional 50 tons of wire was utilized. These 
suspenders support the main span. The cables 
are anchored in four shafts which were driven 
downward in solid rock at an angle of 26 
degrees from the horizontal. Eye-bars and 
special castings, weighing all told 1,000 tons, 
bind the 


moorings to the enveloping mountain walls, 


key the anchorages in place and 


Approximately 4,000 cubic yards of concrete, 
poured into the shafts and around the eye- 
bars and castings, furnish additional security 
for the anchorages. 

To give access to the bridge it was neces- 
sary to construct 3% miles of roadway over 
very rough and precipitous country. Begin- 
ning midway between the state military camp, 
on the east side of the river just north of 
Peekskill, and Roa Hook, the way was drilled 
At first, the 
road goes along the mountainside, runs back 


into the Valley of Brockey Falls, 


and blasted out of solid rock. 


and then 
comes out on -Anthony’s Nose, 410 feet above 
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Fig. 1—In blasting out the roadway on the east shore of the river, precautions had to be taken to prevent the rock from rolling down 
the precipitous slopes and onto the New York Central Railroad tracks below. 
ig. 2—Placed at points of vantage, derricks equipped with “Little Tugger” 
retaining walls, 
ig. 3—“Jackhamers” at work widening the roadway. Where exceptionally fine views might tempt the motorist to stop, the roads have 
been made Purposely broader. ‘ 


Fig. 4—Handling rock for the construction of the retaining walls. Anyone familiar with the manually operated derrick commonly 
employed for work of this sort can appreciate the time and the labor that w 


as saved here by substituting air hoists for winches. 
Fig. 5—Close-up of a derrick showing the manner of mounting one of the air-driven hoists. 





hoists quickly handled the stone used in building the great = 
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Here we see the great main cables with the temporary wooden foot bridges 
beneath. High aloft on these flimsy platforms the workers attached the numer- 
ous suspenders supporting the bridge deck. 


the river, at a point about three-quarters of a 
mile south of the east end of the bridge. From 
there on it gradually descends to the level of 
the bridge approach, passing above the New 
York Central Railroad tracks. 

In building this highway it was necessary 
to excavate 175,000 cubic yards of material of 
which 90 per cent. or more was rock; 
to fill in 107,000 cubic yards of ma- 
terial; and to construct 35,000 cubic 
Now let us 
see how the contractors, The Tench 
Construction Company, Inc., set about 
the task of building the retaining 


yards of retaining walls. 


walls. 


To the uninitiated, the construction 
of a %-mile section of roadway 
around Anthony’s Nose would seem to 
be a job well-nigh impossible of ac- 
complishment. Not to the contractor, 
however, even though that particular 
mountainside is so nearly-vertical that 
it takes an exceptionally: good climber 
to descend to the river below. Yet 
with a portable compressor anchored 
to the face of the sheer cliffs and 
furnishing air for operating “Jack- 
hamers,” drill runners, perched on pre- 
carious footings or suspended by ropes, 
drilled and blasted until they had a 
ledge from which further operations 
could be carried on more rapidly and 
with less discomfort. 


To lessen the amount of drilling 
and blasting to be done it was neces- 
sary to build great retaining walls 
varying in height from 15 to 57 
feet. The highest of these walls tapers 


the end of October. 


from a width of 20 feet at the bottom to 3 
feet at the crest; and they were all built of 
rock blasted out of the mountainside and 
placed by means of improvised derricks. The 
derricks were operated by “Little Tugger” air 
hoists, bolted to the booms, which replaced 


the back-breaking hand winches commonly 


Pd 


~ | a V4 Lid 





© T. Jargstorf, Fort Montgomery, N. Y. 


How the Bear Mountain-Hudson River Bridge looked at 
Though the last section of the center 
span had been put in place less than a fortnight earlier, the 
work of concreting the roadway was in full swing. 


TY 


employed on jobs of this kind. A number 
of these derricks were in steady use, and they 
did much towards hastening the completion 
of the task. 

Where the higher retaining walls were lo- 
cated there was not always a sufficient amount 
of rock within reach of the derricks. In 
such cases, temporary tracks were laid to the 
nearest rock piles and dump cars utilized to 
convey the material. Here again a “Little 
Tugger” hoist was called upon to do a help- 
ful service. In short, track mules or extra 
car pushers were dispensed with by bolting an 
air hoist alongside the track and by using its 
tireless energy to draw the cars. 

“Little Tuggers” were also utilized to lift 
such materials as cement, sand, etc., from the 
river level to the roadway. In one locality, 
a cable—stretched from the lower level to a 
point above the scene of operations—served as 
a track for a trolley wheel carrying a hopper, 
into which the materials were loaded. The 
air-hoist cable was, of course, attached to the 
trolley; and short and easy work was made of 
an otherwise long and tedious job. Elsewhere, 
an industrial truck was used instead of the 
cable. 

Compressed air for operating the hoists, for 
driving upwards of 60 “Jackhamers” and rock 
drills, and for actuating some 5 or 6 “Leyner” 
drill-steel sharpeners was furnished by a bat- 
tery of 11 Ingersoll-Rand 9x8-inch, Type 
Twenty, portable compressors, each having a 
capacity of 250 cubic feet per min- 
ute. 

The road has been built in accord- 
ance with the specifications of the 
New York State Highway Depart- 
ment. It is concreted, has a width of 
18 feet, and has 3-foot shoulders on 
each side. At various places, where 
the views up and down the river are 
particularly fine, the roadway has been 
widened so as to allow space for park- 
ing. This foresight on the part of 
the engineers will, no doubt, be ap- 
preciated by the nature-loving tourist. 
The roadway across the bridge is 38 
feet wide and is flanked on both sides 
by 5-foot walkways. 

The entire project has been financed 
by private capital, operating as the 
Bear Mountain Hudson River Bridge 
Company, which looks for reimburse- 
ment to the small tolls which will be 
levied upon vehicles and pedestrians 
crossing the bridge. Payment of tolls 
will be discontinued after the bridge 
has been in service for a period of 30 
years, whereupon the bridge and its 
highway approaches will pass free of 
cost to the State of New York. In 
this way it has been possible- to 
finance the construction of this 
bridge long before public funds 
would have been available for the 
purpose. The tolls will not be ex- 
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Revealing the anatomy of one of the great supporting cables. 


Each of these 


enables is composed of 37 strands, and each strand is made up of 196 separate 


wires. 


cessive; and the bridge will at once relieve 
congestion on converging roads by speeding up 
the movement of vehicular traffic that has 
hitherto had to depend on ferries to cross the 
Hudson River. 


The success of this colossal undertaking is 
due to Mr. Howard C. Baird, of the well- 
known firm of Hodge & Baird, New York 
City, who designed the structure; to Mr. 
Wilson Fitch Smith, chief engineer of the 
Bear Mountain Hudson River Bridge Com- 
pany; to Mr. John M. Belknap, of The Tench 
Construction Company, resident engineer; and 
to The Tench Construction Company, Inc., the 
contractors for the entire undertaking. 





MULTIPLYING MOTORSHIPS 


. HE spectacular happenings of the war 

and the post-war periods,” according to 
Mr. E. G. Gregg, Chief of the Transporta- 
tion Division of the United States Depart- 
ment of Commerce, “have obscured a silent 
revolution in shipping which has been going 
on in the past fifteen but more especially in 
the last five years. Unseen, except by the 
careful observer, a force has been. at work 
that should cause’ world trade to increase. 
This force is the motorship which, by reducing 
the cost of carriage, is stimulating oversea 
trade. In general, the motorship is today the 
most efficient ocean transportation unit. Al- 
though a new motorship costs approximately 
25 per’ cent. more than a steamer of similar 
size it can carry goods from 10 to 30 per cent. 
cheaper. 

“The first small seagoing motorship was con- 
structed in 1910, and the first large one in 
1912. Since that time, in spite of the fact 
that four war years intervened in which con- 
struction was limited largely to standard de- 
signs of steamers, motorship tonnage has in- 
creased to 1,700,000 gross tons. Of all the 
ships under construction in the world today 


A wonderful example of the motto, “In union there is strength.” 


more than one-third are to be equipped with 
Diesel engines. This large amount of motor- 
ship tonnage in commission has a distinct 
tendency towards keeping ocean rates down. 

“The most recent development in motor- 
ship construction is in the field of the large 
passenger ship. Heretofore only cargo boats 
and small passenger-cargo ships have been 
equipped with Diesel engines; but in the past 
year, two passenger ships, averaging around 
20,000 gross tons each, have been ordered and 
are now nearly completed. Necessarily, en- 
gine designs have had to be changed to de- 


velop the enormous power for driving a 20,000- 
ton ship at a speed of 17 knots. While large 
power installations for high speeds are not 
entirely faultless, it is reasonable to assume 
that the Diesel engine has made an entry into 
the most difficult marine field—express pas- 
senger service in the North Atlantic.” 

An interesting and a suggestive development 
in this field of marine engineering is the in- 
creasing adoption of oil-electric drive. The 
combination of the oil engine prime mover 
with electric generators and motors provides 
an economical system of propulsion of great 
flexibility and ease of control. 





HE suction of an air compressor may in 

some locations cause objectionable noise 
and need muffling, just as the exhaust of an 
oil or a gas engine may require some sort of 
silencer. In line with this procedure, the 
Maxim Silencer Company of Hartford, Conn., 
makes the following report of recent installa- 
tions of their equipment: 

One 12-inch silencer on the suction of a 
2,200 cubic-foot-per-minute compressor oper- 
ated by the Farrell Foundry & Machine Com- 
pany of Ansonia, Conn. 

One 10-inch silencer on the exhaust of a 
200-H.P. engine operated by the Murand Ice 
Company, Edgemere, Long Island. 

Two 4-inch silencers on the intakes of air 
compressors used by the Flint Spring Water 
Ice Company, Flint, Mich., for agitating the 
water during freezing. 

One 4-inch silencer on the suction of an air 
compressor operated by the Citizens Necessity 
Company, Toledo, O., for water agitation. 

In the case of the 12-inch silencer, it is re- 
ported that with the silencer in service the suc- 
tion noise cannot be heard ten feet from the 
inlet. 





This “Little Tugger” hoist provided the motive power for an aerial tramway 
by which building materials of various sorts were lifted from the river level to 
working points on the bridge approach. 
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EDITORIALS 





ANOTHER GREAT TASK FOR 
THE ROCK DRILL 


HE DEEPEST mines today are mere 

scratches in the earth’s crust compared 
with the 12-mile shaft Sir CHARLES Parsons 
recommends sinking for the purpose of pos- 
sibly revealing some of Nature’s secrets. In- 
cidentally, we might remark that the mines in 
question are producing precious or marketable 
ores which warrant digging away some thou- 
sands of feet below the ground’s surface, 
while Sir Charles naively points out that his 
project, to cost perhaps $100,000,000, may very 
likely prove of no monetary value. 

This eminent engineer is correct in asserting 
that we do not now know what is beneath our 
feet twelve miles down; but it is debatable 
whether we can make a commensurate gain 
in knowledge if we spend $100,000,000 in driv- 
ing a 20-foot shaft that deep into the crust of 
this globe of ours. In passing, we might keep 
in mind the fact that it is substantially 4,000 
miles to the earth’s center; and unquestionably 
much—very much—that is most important to 
animate existence has its source of action far, 
far below the bottom of the hole which Sir 
Charles would have the nations combine to 


drill—urging modestly that we subscribe the 
major share. 

The rock drill has worked wonders for the 
betterment of humankind, and its field of use- 
fulness widens continually with steadily in- 
creasing benefits to one and all of us. Literal- 
ly, mountains are moved, immense passages 
are made, and innumerable obstacles are 
cleared away by means of the rock drill—the 
sum total of which would represent many times 
the mass of rock in a shaft of the dimensions 
proposed by Sir Charles; and the rock drill 
would be the only instrument by which he 
could hope to reach his goal. 

When everything is considered, isn’t the mas- 
ter work of this air-driven tool along those 
lines with which we are familiar and in 
which it has done so much for our material 
progress—no matter how ignorant we may 
remain about terrestrial conditions a dozen 
miles underground? 





A WELL-EARNED TRIBUTE 


T IS eminently appropriate that the New 

York-New Jersey vehicular tubes should 
henceforth be known as the Holland Tunnel. 
Not only were CLirForp MiLBuRN HOoLLAnp’s 
days shortened by his untiring devotion to the 
burden placed upon his shoulders as chief 
engineer in charge of this great undertaking, 
but his technical skill and profound knowledge 
of the difficulties of the task are not yet 
generally appreciated by the public which will 
benefit through his labors and his self-forget- 
fulness. 

From the very day of his graduation in his 
chosen calling, Mr. HoLianp allied himself 
with the problems of subaqueous tunneling suc- 
cessively developed during the construction of 
the various tubes driven under Manhattan’s 
flanking rivers. Year by year his accumulat- 
ing experience and the faithfulness with which 
he discharged the duties assigned him made 
him an inevitable figure in that special depart- 
ment of engineering. Therefore, it was not 
unexpected when he was chosen to supervise 
the master job, the driving of the big twin 
tubes beneath the Hudson for vehicular traffic 
between New York City and near-by New 
Jersey. 

It was Cuiirrorp M. HoLiann’s convincing 
advocacy of the finally accepted type of struc- 
ture that saved the taxpayers concerned from 
a very costly and possibly a monumental failure. 
It was his firm stand and unanswerable array 
of facts which kept the associate commissions 
from deciding upon a tunnel lined with con- 
crete blocks instead of one fashioned of unit 
rings of cast steel. Similarly, he showed that 
two tubes of the accepted dimensions would 
have many advantages over a much larger 
single tube capable of accommodating traffic 
on two levels. 

Personally, CLirrorp M. HoLLanp was a very 
lovable character, but he was a_ two-fisted 
fighter when it came to the support of any 
technical problem in which he was convinced 
his stand was right. No higher tribute can 


be paid to any official in public life than to 
say that his first thought was always of the 
trust imposed in him. This is undoubtedly 
true in the case of Mr. HoLLanp; and the 
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tunnel in question will bear lasting testimony 
to his splendid qualifications and to the wis- 
dom of those responsible for his selection. 





ADDING TO OUR COMMERCIAL 
CONTACTS 

ITH excellent judgment, the United 

States Department of Commerce has re- 
cently seen fit to open a branch office at Ot- 
tawa, Canada. The promoting reason for this 
action lies in the fact that the Dominion is 
our second best export market—taking one- 
sixth of the merchandise shipped out of this 
country annually. 

To quote from the departmental announce- 
ment: “The keenness of interest on the part 
of our business community concerning that 
market is demonstrated in the requests al- 
ready submitted by our manufacturers. These 
services include a wide range of subjects, such 
as the sale of American textiles, radio appa- 
ratus, clocks, school equipment, scales, and 
advertising novelties. Furthermore, the office 
has been approached by prospective Canadian 
buyers of sundry lines. Due to the desirable 
location of the office, within striking distance 
of the more important commercial centers of 
Montreal and Toronto, the Bureau’s represen- 
tative will be able to keep in constant touch 
with the major phases in the industrial de- 
velopment and commercial trends of the Do- 
minion.” 

It is not difficult to picture the possible use- 
fulness of this outpost of commercial activity 
because the Ottawa office, by reason of its 
proximity to the United States, should be able 
to handle speedily any matters requiring im- 
mediate attention, especially whenever they re- 
late to changes in the Canadian tariff or sales 
tax, import and export restrictions, customs 
regulations, and official statistics. It is evi- 
dent that American industries can reach mar- 
kets abroad only by having continually on the 
alert officials that have our industrial well- 
being at heart and who will lose no op- 
portunity to add to our commercial success. 





SEE AND KNOW AMERICA 
FIRST 
e HAS been the privilege of one of the 

editorial staff of this Magazine to make a 
trip through a considerable number of the 
states which constitute the Union. Much of 
the territory traversed was new to him, al- 
though born in this country as his grand- 
parents and great-grandparents were before 
him. 

Familiar as he is with many parts of Europe, 
his wanderings revealed to him the no-less 
impressive wonders of our truly wonderful na- 
tion. They showed how amazingly bountiful 
Nature has been to us as a people; and he dis- 
covered, what he never truly understood be- 
fore, how each section of the land is dealing 
with its problems as it sees them daily and at 
close range. Further, there were disclosed in- 
dustrial, municipal, and social developments 
and achievements of which he knew little if 
anything. Some of these will be treated from 
time to time in our pages, but many of them 
will necessarily remain memories, impressions, 
and food for thought. 
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One thought, however, persists: If more of 
us could see more of our own land and our 
own people—know our fellow Americans and 
our material heritage better—surely the bonds 
that bind us would be stronger and our pride 
in our national birthright infinitely greater. In 
short, we should be richer in understanding, 
far broader in our tolerance, and have a 
greater recognition of our community of in- 
terest. 





IS WIND POWER AGAIN TO 
DRIVE SHIPPING? 


OR decades, the number of sailing craft 

has steadily dwindled, and even the motor- 
driven fisherman has become a commonplace 
despite the fact that for centuries it made its 
way into the offing and back again to port 
under a spread of canvas which utilized the 
propelling power of the free winds. It is, 
therefore, with no small measure of curiosity 
—not to mention skepticism—that the world 
has heard latterly that the Germans have de- 
vised a sailless type of vessel which sails or, 
to be exact, utilizes the wind to help to drive 
it onward upon a chosen course. 

Up to date, the details of this invention have 
been withheld, but we are advised that HERR 
FLETTNER and his associates have brought into 
being an order of craft which may revolution- 
ize maritime transportation—especially when 
placed upon routes over which blow for pro- 
longed periods favoring trade winds or mon- 
soons. The descriptions so far available re- 
veal that in place of sails the boat is equipped 
with tall revolving cylinders of thin sheet 
steel, and that these cylinders when turned in 
opposition to the course of the wind exert force 
at right angles to that air stream. This, so it 
seems, is in agreement with the “Magnus law” 
—a principle of aerodynamics discovered about 
the middle of the nineteenth century. 

Whatever may be disclosed in the near future 
about this invention, the fact remains that 
the purpose is really to utilize the force of 
the wind as an auxiliary to the prime mover, 
which may be either a steam engine or a heavy 
oil motor, thus saving, possibly, a substantial 
percentage of fuel. 





A CORRECTION 

We published in our November issue an 
article entitled Compressed air for the com- 
bustion of gas. Through a misunderstanding 
the original text at the end of the third para- 
graph was altered to read: “It does not de- 
pend upon furnace back pressure for opera- 
tion.” The line should run, instead, “It is en- 
tirely independent of furnace back pressure.” 





Sir Sidney Kidman, the Australian cattle 
king, owns what must be the world’s largest 
farm. It embraces more than 40,000 square 
miles, an area roughly equivalent to the whole 
of England less Yorkshire and Devon. Don 
Luis Terraza of Mexico, with 8,000,000 acres 
or one-third less land, has a greater showing 
of stock, totaling 1,000,000 head of cattle, 
700,000 sheep, and 100,000 horses. Perhaps 
third on the list is Mrs. King, whose cattle 
and sheep ranch in the United States is fenced 
in by 300 miles of barbed wire. 
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SEASONAL OPERATION IN THE CONSTRUCTION 
INDUSTRIES, by a Committee of the President’s 
gw on Unemployment, with a foreword 

’ Herbert Hoover. A book of 213 pages, pub- 


lished by McGraw-Hill Book Company, Inc., 
New York City. Price, $2.50. 
HIS report, with its recommendations, 


carries to further conclusions certain re- 
searches instituted several years ago for the 
purpose of ascertaining the facts associated 
with unemployment in industry and of devis- 
ing remedies by which employment might be 
stabilized and work assured certain groups of 
wage earners throughout the whole of each 
twelvemonth. It is not necessary here to lay 
emphasis upon the importance of investigations 
of this sort, especially when the authorities 
engaged in it have found it possible to suggest 
rational and practicable methods of correction. 
.In his foreword, Mr. Hoover says: “The 
Committee has well demonstrated the most 
important fact that the seasonal character of 
the construction industries is to a considerable 
extent a matter of custom and habit, not of 
climatic necessity.” With this keynote, the 
earnest searcher for solutions of some of our 
industrial problems will find in this book a 
wealth of convincing evidence that the seasonal 
situation of the workers concerned is sus- 
ceptible of substantial improvement—making 
for the benefit of the worker, the contractor, 
and the general public. 





BRAINS IN BUSINESS, by Frank A. Nagley, 
School of Business Administration, University 
of Oregon. A work of 317 pages, published by 
$3 A McClurg & Company, Chicago, Ill. Price, 


HE alluring title of this book does not 

really describe the reason for its being. 
What the author has had in mind was the 
writing of a book which would show how 
brains could be employed to advantage in 
different departments of the world of busi- 
ness. As he sees it, all men, no matter what 
may be the measure of their individual mental 
gifts, need inspiration from time to time to spur 
them on to their best and highest endeavors. 

For more than three years, Mr. Nagley spent 
his entire time selecting employees for two 
very large industrial concerns. During that 
period he interviewed more than 100,000 ap- 
plicants for positions. A good deal of time 
and thought was spent in studying men at 
work, finding out how to fit each into a more 
suitable or agreeable line of effort; learning 
why some failed where others succeeded; why 
the majority merely drifted; why many were 
discouraged; and why a considerable number 
was sullenly rebellious. 

The pages of this excellent book are full 
of food for thought and valuable suggestions 
to officials or other persons upon whom rest 
the responsibility of clarifying the conditions 
associated with the numerous personnel of any 
good-sized industrial organization. The vol- 


ume also gives concrete examples of how the 
discouraged worker may be heartened and the 
fearful encouraged to push forward to success. 





Eyre HAzarRDS 1N INDUSTRIAL OCCUPATIONS, by 
Louis Resnick and Lewis H. Carris. This illus- 
trated volume of 247 pages is published by The 
National Committee for the Prevention of Blind- 
ness, Inc., New York City. Price, paper bound, 
$1.50, fabrikoid bound, $2.50. 

HE fact has repeatedly been brought to 

the attention of the public that much need- 
less suffering and economic loss have re- 
sulted from a lack of safeguards to the eyes 
of the industrial worker. The need of further 
spreading this propaganda of precaution and 
protection is undiminished, and the report un- 
der consideration is a timely and a very in- 
formative contribution to this general move- 
ment toward the elimination of eye hazards in 
industrial occupations. 

As the authors express it: “The science of 
human rehabilitation has developed artificial 
hands, arms, and legs that can do almost any- 
thing the human member can do. But no one 
has yet produced an artificial eye that can 
see. Nor does anyone dare predict that the 
day will ever come when it will be possible 
to replace the human eye with an artificial 
eye that will see.” 

‘We heartily recommend this book to all 
executives that have to do with any depart- 
ment of industry wherein the proper condition 
of the eyes of employees is a matter of con- 
cern for one reason or another. 





ANNUAL REPORT OF THE BOARD OF RE- 
GENTS OF THE SMITHSONIAN INSTITUTE, for the 
year ending June 30, 1922. An extensively illus- 
trated book of 554 pages, issued by the Govern- 
180 Printing Office, Washington, D. C. Price, 


HE present volume, like most of those 

preceding it, contains reprints of scientific 
papers from many sources touching upon a 
wide variety of subject matter. It is not prac- 
ticable within the space available to review 
any one of the topics dealt with: each should 
make a strong appeal to some seekers after 
scientific truths. However, probably most of 
us could read with pleasure and instruction 
those papers which touch upon the age of the 
earth and the deepness of the ocean. One 
admirable feature about well-nigh every one 
of these valuable essays is the simple, lucid 
language used by their authors. 





ONE HUNDRED AND ONE WAYS TO SAVE MONEY 
WITH PoRTABLE AIR Power, is the arresting 
title of a pamphlet of 71 pages issued by the 
Ingersoll-Rand Company, New York City. 

HIS admirably arranged and copiously il- 

lustrated booklet is intended to disclose 
just how the hard-pressed contractor and oth- 
ers can master many sorts of problems de- 
spite the fact that he may not always have 
at his command an unfailing supply of skilled 
workmen. Again, the pamphlet reveals how 
the worker, himself, can accomplish more with 
less bodily stress by reason of the labor- 
lightening capacities of different kinds of air- 
driven tools designed largely for this purpose. 

The book will be sent free to anyene upon 
request, and may be had by applying either to 
the head office in New York or to any of the 
numerous branches of the company maintained 
throughout the United States and abroad. 
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DIGGING WELLS FOR 
OAKEN BUCKETS 

ECENTLY, while on a vacation in Ver- 

mont, the President of our great Republic 
presented Henry Ford with an old oaken 
bucket. At that time probably no less than a 
million minds turned back to the days when, 
as boys and girls, drawing water from the 
family well was a daily chore. With these 
memories still fresh in our minds, the latest 
chapter written into the ancient art of well 
digging should be of interest in that it brings 
out how modern machinery is being adapted 
to tasks hitherto done by hand labor. 


Out in the State of Washington, where vast 
cut-over timber lands are rapidly being turned 
into arable acres by the tillers of the soil, a 
resourceful contractor has devised a method 
of digging wells whereby from three to six 
can be sunk in the time that it takes to dig 
one by pick and shovel. 


In the North and the West the well digger 
is apt to encounter layers of so-called hard- 
pan, impermeable strata of clay, that necessi- 
tate the use of a pick or similar tool. The 
wells, as ordinarily dug, are approximately 
three feet in diameter and offer little room in 
which to swing the time-honored hand _ pick 
effectively. Therefore, the contractor in ques- 
tion has discarded his pick for the familiar 
air-operated paving breaker which needs so 
little elbowroom that it is admirably suited 
for the task. As previously mentioned, it 
makes it possible to cut down the time re- 
quired to sink a well to from one-third to one- 
sixth that needed when doing the work in the 
old-fashioned way. 

Air to operate the paving breaker is fur- 
nished by an Ingersoll-Rand, Type-Twenty, 
portable compressor mounted on a truck, as 


shown in the accompanying photograph. This 
machine also supplies air to actuate a “Little 
Tugger” hoist—mounted derrick fashion on 
the rear end of the truck—which is used to 
raise the excavated dirt. But two men are 
required to do the digging: one, in the well, 
operates the paving breaker and fills the bucket, 
and the other, at the surface, attends to the 
compressor and the hoist. A convenient signal 
system between the men suffices to keep things 
running smoothly. 


The outfit, as illustrated, was assembled by 
the contractor. He bought a standard port- 
able compressor without the running gear, 
mounted it on a truck, built on the derrick 
frame, hooked up the hoist, and thus was 
ready for business. 

















In Italy, as elsewhere, the problem of re- 
ducing the cost of living is one of distribu- 
tion rather than of production. In an at- 
tempt to improve conditions, it is urged that 
the railways give special consideration to the 
shipment of food products and that provision 
be made for more refrigerator cars and in- 
creased cold-storage facilities. 





The Baltimore & Ohio is the oldest trunk- 
line railroad in the United States, having been 
incorporated in 1827. 

















Some of the air-driven equipment used in the State of Washington for dizg- 


ging wells for domestic purposes. 


These facilities have greatly lightened labor 


and speeded up work in a field of effort which has hitherto been slow and toil- 


some. 


A “Fairey” seaplane has been built in Eng- 
land for service in British Guiana between 
the plantations of a large company and the 
nearest township. The machine is specially 
designed for carrying white men, who fall ill 
with fever, to the nearest point where reliable 
treatment is obtainable. As the journey by 
land requires seventeen days—rapids in a river 
en route compelling porterage, etc.—many sick 
men have died on the way. The seaplane will 
cover the distance in a little over two hours; 
and telephone and wireless {communication 
make the arrangement a perfect one. 





According to statistics, collected by the 
United States Geological Survey, the average 
electric generating plant turned out a kilo- 
watt-hour with 3.2 pounds of coal in I9I9g as 
against a consumption of 2.4 pounds per kilo- 
watt-hour at the present day. This reduction 
in fuel outlay is an impressive indication of 
the economies that have been achieved through 
skilful engineering practices. 





In a recent paper on the subject of The sun 
as a source of power, Mr. C. LeRoy Meisinger 
says that in certain subtropical regions where 
coal is scarce, such as Egypt, the Punjab, and 
the Karoo of South Africa, boxes are used as 
ovens for cooking as well as for other pur- 
poses. These boxes, which are made of teak- 
wood, are blackened inside and fitted with glass 
tops. When properly insulated, they have been 
found to register from 240 to 275°F. at mid- 
day; and with the addition of a mirror the 
temperature within has been known to reach 
as high as 320 degrees. 





Near Bellefonte, Pa., is a small lake of 
considerable value to the farmers and _ fisher- 
men of the neighborhood. The water in the 
lake is maintained at the desired level by a 
dam, 200 feet long, which has been giving out 
and failing in its function. As the cost of 
repairing the structure seemed prohibitive, 
nothing was done; but, fortunately for those 
depending on the water, a group of beavers 
took hold of the matter and skilfully mended 
the dam. 





Although manufacturing has been steadily 
gaining in Canada within recent years, agri- 
culture still remains the leading industry of 
the Dominion. Between 2,500,000 and 3,- 
000,000 persons are gainfully engaged in tarm- 
ing, while from 500,000 to 600,000 are em- 
ployed in manufacturing establishments. Of 
the latter workers, 80 per cent. are concentrated 
in the provinces of Ontario and Quebec. 





During the construction season of 1923, the 
latest figures available, 79,000,000 square yards 
of concrete pavement were laid and opened to 
traffic in the United States. This constitutes 
a record performance. About 55,000,000 square 
yards of the total, or the equivalent of almost 
5,200 miles of concrete road 18 feet wide, 
were added to the nation’s permanent high- 
way system, while the remainder was placed 
on city streets, etc. 
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480 Horsepower Westinghouse syn- 
chronous motor driving compressor— 
Baldwin Locomotive Works, Philadel- 
phia, Pa. 


cAn Endorsement 


18 Steel Companies 

15 Coal Companies 

14 Railroads 

25 Metal Mining Companies 

27 Foundries and 

29 other miscellaneous industries make extensive use 
of the Westinghouse synchronous motor for com- 
pressor drive—a significant endorsement. 


By specifying Westinghouse synchronous motor drive 


for your air compressor you are assured of: 


Continuity of service 
High power factor 
High efficiency at all loads 
Lower power bills 

Lower maintenance costs 


Westinghouse Electric & Manufacturing Company 
East Pittsburgh Pennsylvania 
Sales Offices in All Principal Cities of 
the United States and Foreign Countries 
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320-B Bucyrus Electric Shovel, 
Cranberry Creek Coal Co., Hazleton, Pa. 


The BUCYRUS 320-B 
8-yd shovel has proved 
itself the most powerful 
and the most dependable 
large revolving shovel 
the world has ever seen. 


Steam or Electric 
Send for Bulletin D-3202-V 


BUCYRUS 


Established in 1880 A Special Plant Devoted Exclusively to Small Revolving Shovels 


Railroad Type ont Besshing Sponstnst 6 of All Sizes, Dragline Excavators, Trench Excavators, 
pper, Hydraulic ot Dredges, Spreader Plows, Wrecking Cranes, Etc. 


BUCYRUS COMPANY, SOUTH MILWAUKEE, Wis. 


614 New York Chicago Birmingham San Francisco Portland Denver Tokyo 
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The Flint Spring Water Ice Co. have two 4-inch 
Maxim Silencers on the Suctions of 
Rotary Air Compressors 


THE 


SILENCER 


Built under the Hiram Percy Maxim patents 


Maxim Silencers are being rapidly adopted by the high 


grade ice plants throughout the country for complete re- 


lief from the intolerable suction noises of rotary air 


compressors. 


The Silencer is equally efficient 


on all sizes of reciprocating compressors. 


“Silence with Efficiency.” 








The Maxim Silencer Company 


121 Homestead Avenue 


Hartford, Conn., U.S. A. 
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“LEYNER SHARPENER 
FOR BITTING ANO SHANKING 
ROCK DRILL STEEL 





“LITTLE TUGGER “HOISTS % a 
USED FOR PULLING CARS THROUGH LOCK ae 







LOW PRESSURE  COMPRESSOR* 
° FURNISHING AIR FOR TUNNELS * 















Booth & Flinn, Ltd., have added another ject was well placea in Booth & Flinn, Ltd., 

history making feat to their already long list who previously had successfully completed 

of engineering accomplishments. The climax the Liberty Tunnel, Pittsburgh; sections of 

of this undertaking was the holing through the New York Subways; sections of the 
of the first tube of the great Hudson River New York City Aqueduct, etc. 

Vehicular Tunnel on October 29th. 

We are proud of the fact that on the 

This tunnel will constitute the most im- Vehicular Tunnel, as on the previous pro- 

“C.C.25” PAVING BREAKER portant artery for relieving the very con- jects, Booth & Flinn, Ltd., relied so confident- 

USED TO BREAK DOWN CONCRETE BULKHEADS gested traffic between New York City and ly on Ingersoll-Rand Compressors, drills, 

d New Jersey with which the present ferry hoists, pumps, pneumatic tools, etc. We are 

va facilities cannot efficiently cope. also proud of the fact that their confidence } 

= was so well repaid by the satisfactory per } 

formance of this equipment. 








The responsibility for the stupendous pro- 











fR CLOSE-QUARTER DRILL a 
“he USED FOR RUNNING UP NUTS 
‘ ; ON SECTION BOLTS 





HIGH PRESSURE IR COMPRESSORS , “CAMERON” STEAM PUMPS 4 
FURNISHING AIR FOR OPERATING TOOLS USED IN SHAFT SUMP ~Slteen 
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B.C.R-430 JACKHAMER ORILLS 
FOR SINKING SH AND DRILLING TUNNELS 
































D.C.R-23- JACKHAMER DRILL 
FOR SINKING SHAFTS ANO DRILLING TUNNELS. 











Where Speed and Reliability Count Most “Jackhamer” Drills Are Used 


Both the original type, BCR-430, “Jackhamer” 
and latest type, DCR-23 “Jackhamer” (shown 
above) were used forexcavating in the rock section 
of the tunnel from the start to the holing through. 


Ingersoll-Rand Compressors furnished com- 
pressed air not only for operating the various tools 
but also for the caissons and tunnels. This is the 
fourth great tunnel on which Booth & Flinn, Ltd., 
have used these identical compressors. The other 
three tunnels were under the East River connect- 
ing New York City to Long Island. 


Back of the machinery was Ingersoll-Rand Ser- 
vice—the kind of service that helped to maintain 
the high progress rate. Complete machines and 
parts needed were furnished from nearby I-R 
storerooms: service-men and engineers were 
quickly available for practical aid and advice. 


Ingersoll-Rand machinery and service is at 
your command from your nearby branch. De- 
scriptive literature covering any machinery in 
which you are interested will be gladly sent you 
at your request. 


INGERSOLL~RAND COMPANY-~11 BROADWAY, NEW YORK CITY. 
Offices in principal cities the world over 
FOR CANADA REFER-CANADIAN INGERSOLL RAND CO. LIMITED, 260 ST.JAMES STREET, MONTREAL, QUEBEC. 


Ingersoll-Rand 
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Certainly— 
Bear Mountain Bridge 


NAT aves Arata gc Acan tas ata 


Is Boyer Riveted/ 


EAR Mountain itself fails to dwarf the 365 foot 
man-made towers and 1632 foot cable suspended 
steel span of Bear Mountain Bridge! 


Cables 1814 inches in diameter and weighing 950 tons, 
made up of 7252 single strands, support the 4000 and 
odd tons of BOYER riveted steel work. Approxi- 
mately 105,000 Boyer-Driven field rivets make the 
towers enduring and of sufficient strength to carry the 
cables, span and traffic on the 38 foot roadway. 


It is a fitting tribute to the BOYER Riveting Ham- 
mer, which was conceived in connection with the 
remodelling work on the Cincinnati-Covington Bridge 
in 1898 that it has been used for the exacting riveting 
requirements on every bridge of monumental character 
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from that time to the present date (including the 
Camden-Philadelphia Bridge). 


The BOYER is the preference of Veteran Riveters 
owing to its ease of control and perfect cushion on 
return stroke of piston. It drives rivets fast and 
tight with an exceptionally low number of redrives. 


Contractors and Erecting Engineers the World over 
are familiar with the meritorious BOYER record, and 
that is why The Tench Construction Company, 120 
Broadway, New York, selected the BOYER for the 
work on Bear Mountain Bridge. 


You should know not only about the BOYER but the 
complete line of Chicago Pneumatic Products. Write 
for information and literature. 


Chicago Pneumatic Tool Company 
Sales and Service Branches all Over the World 
6 East 44th Street, New York, N. Y. 
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BOYER HAMMERS 


The World's Standard wherever rivets are driven ons 
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“Commander os the hard service hose 





















with the oil-proof tube 


N the first place, “Commander” is of such 
sturdy construction that the flow of air is 
never obstructed by kinking. 


Unlike wire-wound hose, it is never crushed. 
The gang is seldom delayed forcing hose walls 
back into position and replacements are very 
few in number. 


The rubber cover is more durable than 


steel, and it does not fray, rot, or rust. It is 
almost impossible to cut it. 


Flexible and easy to handle; won’t crack at 
the couplings; the tube is oil-proof and slow 
aging. 

Goodrich “Commander” is your best buy 


because it has all the essentials conducive to 
long life and efficiency. 


THE B. F. GOODRICH RUBBER COMPANY 


Akron, Ohio ESTABLISHED 1870 


oodrich 


Commander 
AIR HOSE 


“Best in the Long Run” 
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[Re 2D AIR Is CLEAN ce = 





Reed Standard Compressor Filter 
for air compressor and engines 
up to 4200 C, F, M. capacity. 





The New Reed Type “E” for small 
compressors and gas engines. 


REED AIR FILTERS 


for Air Compressors and 
Pneumatic Equipment 
LEANING the intake air on compressors 


and internal combustion engines to remove 
the dust and grit is now generally recog- 
nized as standard practice. 


The new Reed Type “E” for small compressors 
and the Standard Reed Compressor Filter for the 
larger sizes up to 4200 C. F. M. have been espec- 
ially designed for this service. 

tia tiecatine canteen ke tak The Reed Type “G” is for cleaning air under 
a pressure to eliminate dust, dirt, scale, and en- 
trained oil and moisture—supplying clean dry 
air at minimum cost. 


Sold on the “Try Before You Buy” plan. Investi- 
















gate. 
REED AIR FILTER COMPANY, Inc. 
219 Central Ave., Louisville, Ky. 50 Church St., New York 


Offices in Principal Cities 


 \ Reed Air 
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Ingersoll-Rand 
Ice and Refrigeration 
Plant Equipment: 


Ammonia Compressors 
Air Compressors 
Air Hoists 
Cameron Pumps 
Oil Engines 
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Total Cost of Fuel ana Lubricating Oil 


2.44 Per Ton of Ice 
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Two Ingersoll-Rand Oil Engine-Ammonia 
Compressors and One Class “ER” Air 
Compressor in the plant of Riley Milk, 
Ice and Cold Storage Co., Pitman, N. J. 


The Riley Milk, Ice and Cold Storage Company, Pitman, 
New Jersey, are manufacturing ice for a total fuel and lubricat- 
ing oil cost of $0.24 per ton. The compressors operate at 15 to 
20 pounds suction and 145 to 155 pounds discharge pressure. 


The compressor equipment illustrated consists of one 50-HP 
and one 100-HP Type “POC-1-A” Ingersoll-Rand horizontal, 
single-cylinder oil engine-ammonia compressor. They have a 
combined refrigeration capacity of 100 tons. 


Each compressor cylinder is provided with a clearance 
pecket located in the cylinder head which permits operation at 
reduced capacity or varying pressure conditions. 


Let us send you complete information describing these am- 
monia compressors. Bulletin 10007 describes them in detail. 


INGERSOLL~RAND COMPANY>-11 BROADWAY, NEW YORK CITY. 
Offices in principal cities the world over 
FOR CANADA REFER-CANADIAN INGERSOLL RAND CO. LIMITED, 260 ST.JAMES STREET, MONTREAL, QUEBEC. 


_ Ingersoll-Rand 
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Dirt and Dust Coat the Valves of Your Compressors! 








Even if there is no process dust in your plant, normal at- 
mospheric dust is not only forming so called “carbon de- 
posits” in your air compressors and internal combustion en- 
gines, but it is also cutting down the sustained efficiency of 
these machines. Like the user quoted below, you need clean 
air for your equipment. 


A Letter from a User 


“In answer to your inquiry concerning the Midwest 
Air Filters installed in the air intake to our No. 4 air 
compressor. 

These filter cells were installed in January of this 
year. After 475 hours of operation we removed some 
of the intake and discharge valves from the machine 
for inspection, and found them entirely free from the 
dust and dirt which coat the valves of our other com- 
pressors. 

We have no doubt that these valves can be run for 
several years without cleaning. This will mean the 
saving of about ten days’ labor twice a year in addi- 
tion to the saving due to the sustained efficiency of 
the machine from operating with clean valves. 

The resistance due to the nine filter cells handling 
about 5000 cubic feet of air per minute is about three- 
eighths of an inch of water.” 


There are many other advantages of clean air. Write De- 
partment F-5 for a copy of Data Book B, which covers the 
entire story of. Midwest Air Filters in detail, and outlines 
the various types and sizes provided for every kind of ma- 
chine with capacities from 10 to 10,000 cubic feet of air per 


f 


minute or more. 


























a 


INCORPO RATED 


Grand Central Terminal Building 


New York, N. Y., U. S. A. } 
Midwest Canada, Ltd. Midwest Air Filters Pacific, Inc. 4 
83 Craig St. West 953 Monadnock Building 
Montreal Canada San Francisco California 
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© She Ricardo Head 


ABOLISHES FUEL KNOCK 
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United States Patent granted Nov. 
13, 1923, to Waukesha Motor Com- 
pany as assignee of Harry Ralph 
Ricardo, the English scientist. 
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Waukesha Motor Co. 


ENGINE BUILDERS 
Waukesha, Wisconsin 


NEW YORK, N. Y. 
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No modern engine op- 
erating under practical 
conditions knocks 
when using ordinary 
fuels. 


This is the achieve- 
ment of the Ricardo 


Head. 

















Please aid the Advertiser by mentioning CompresseD AIR MaGaZzINE when writing 


SANDRO 


SED. 


= aa 
N= 
CEQOA)SEO: 
ee 5 



























COMPRESSED AIR MAGAZINE Vol. XXTX, No. XII 


- PRETEOMOTDR 


2 
10 
eEFFICIENT 
A life saver for Air Compressors, 


Trucks, Tractors and Automobiles 
of any type, size or capacity. 





The Protectomotor keeps ALL the dust, sand and 
grit out of air compressors and internal combustion 
engines by positive filtration. It requires no cleaning or 
other attention. Superior for large, stationary outfits. 
Considered by many users as the ONLY practical fil- 
ter for portable jobs. Weather proof, the Protectomo- 
tor may be placed outside of power house or building 
to take advantage of colder air. As easily applied to 
pertable compressors as to stationary outfits. Protecto- 
motors are provided with plain tube outlet and bracket for mounting as shown above or with threaded out- 
let connection which supports filter, as shown below. 





By keeping the dust out, the Protectomotor reduces the accumulation of oil in storage tanks, pipe lines 
and on tools. Dirt absorbs oil, resulting in increased oil consumption. Some of the dirt acts as a carrier for 
oil. By keeping the dust out Protectomotor prevents formation of carbon. It reduces engine wear by 75%. 


We guarantee every installation to give complete satisfaction. 


Range of Sizes 
for Portable Compressors 
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Model C-0 Model C-1 Model C-2 Model C-3 Model C-4 Model C-5 
C.F.M. 15-20 C.F.M. 40-50 C.F.M. 60-65 C.F.M. 75-80 C.F.M. 100-110 C.F.M. 200-225 
Diam. 3%” Diam. 44” Diam. 544" Diam. 514” Diam. 63%” Diam. 9” 
Height 444” Height 5%” Height 7” Height 814” Height 9” Height 1214” 
Weight8os. Weight 16 oz. Weight 26 oz. Weight 34 oz. Weight 38 oz. Weight 96 oz. 
Thread 134” Thread 14%” Thread 114” Thread 14” Thread 2” Thread 3” 
Price $7.50 Price $12.50 Price $15.00 Price $17.50 Price $20.00 Price $30.00 
Note: C. F. M.—Cubic Ft. Free Air per Minute. (Capacity). Height—Overall dimension 






including Thread. Thread—Standard Pipe Thread. 


Staynew Filter Corporation, Rochester, N.Y. 


1926 Broadway, New York City. BRANCHES 

5043 Ellsworth Ave., Pittsburgh, Pa. 311 Donovan Bldg., Detroit, Mich. 
63 Second St., San Francisco, Calif. 1031 Cathedral St, Baltimore, Md. 

4763 Hollywood Blvd., Los Angeles, Calif. 822 Main St., Buffalo, N. Y. 


1909 Diversey Parkway, Chicago, IIl. 
1315 Stephen Girard Bldg., Philadelphia. 
Pa. 
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The Explosive for You ~ 
isin [his Last 





Hercules Special No. 1 because of its 
high cartridge count and low cost per car- 
tridge is more economical on work for which 
it is suited than other explosives. It fre- 
quently replaces 40% dynamite, cartridge 
for cartridge, at a saving of at least 25%. 
For quarrying, open pit mining, road build- 
ing, and some underground work it is effec- 
tive and economical. 


Hercules Special No. 2 is similar to 
Special No. 1, but is not quite as strong. It is 
usually more economical for blasting gypsum, 
clay, shale, and some of the easier-breaking 
rock formations. It has the same high car- 
tridge count as Special No. 1, but costs less 
per pound and per cartridge. 


Hercules Gelatin L. F. with its im- 
proved low freezing qualities, and better 
fumes, is unexcelled for wet work, places 
with poor ventilation, holes with an upward 
slant, and for tight blasting in hard rock. 


HERCULES POW 


fy 


Allentown, Pa. Chicago, Ill. Huntington, W. Va. \ 4 $ 
Birmingham, Ala. Denver, Colo. Joplin, Mo. Wy 
Buffalo, N. Y. Duluth, Minn. Los Angeles, Calif. QW 
Chattanooga, Tenn. Hazleton, Pa. \ 





Hercules Extra L. F. is one of the most 
widely employed explosives for all-round 
work, for which it is admirably adapted. It 
is used all winter without requiring thawing, 
in the coldest sections of the country. 


Herco Blasting Powder is a special 
granulation which givesa more compact load 
and is recommended where Hercoblasting— 
our new and economical method of column- 
ys black powder in well-drilled holes— 


is employed. 


Hercules Detonators—The elaborate 
series of checks to which we subject our 
products, protects us as well as our custom- 
ers. It is economy for us to take every 
reasonable precaution that science can de- 
vise to prevent mistakes, which are always 
costly. It is economy for you to purchase 
blasting caps or electric blasting caps on 
which so much care is expended to insure 
unvarying success in your blasting. 


DER COMPANY 


b Louisville, Ky. 


Pittsburg, Kan. Salt Lake City, Utah 
New York City Pittsburgh, Pa. San Francisco, Calif. 
Norristown, Pa. Pottsville, Pa. Wilkes-Barre, Pa. 

St. Louis, Mo. Wilmington, Del. 
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220,000 leaders in the engineering and 
industrial world read the 15 McGraw-Hill 
Publications. 


10,000,000 copies of these 15 Publications 
Zo out to these readers each year. 


To become a reader of one of the 15 : 
McGraw-Hill Publications is to identify — 
yourself among the leaders in the engineer- | 
ing and industrial world, both here and 
abroad. 


The 15 McGraw-Hill engineering, industrial and merchandis- 
ing publications serve the following fields: 


Electrical: Electrical World, Electrical Merchandising. 
Electrical Retailing, Journal of Electricity. 


Construction and Civil Engineering: Engineering News- 
Record. 


Mining: Engineering & Mining Journal-Press, Coal Age. 


Transportation: Electric Railway Journal, Bus Transporta- 
tion. 


Industrial: American Machinist, Industrial Engineer, 
Power, American Machinist (European Edition), Chemical & 
Metallurgical Engineering. 


Engineering in Spanish-Reading Countries: Ingenieria In- 
ternacional. 


McGRAW-HILL COMPANY, 


Tenth Avenue at 36th Street 


New York 
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Many of the old timers are 
$till building Terry Turbines 


ORE than 25 years ago these two men helped to build the first 
Terry Turbine—and they have been building Terrys ever since! 
















Far from being a one-man organization, the Terry Steam Turbine 
Company is composed of executives, engineers and skilled workmen 
of the highest calibre, each one e of whom has earned his service stripes 
in the Terry plant. 


Most of the men who are neiouiile for the design and construction 
of Terry turbines have been with us from 10 to 25 years. They know 
their jobs because they have come up from the ranks. They have 





ie 


“FRED” caught the spirit of Terry standards, Terry service and Terry efficiency. JAMES H. HURLEY 
FRED. L. EBERLY ‘They are the type of craftsmen who build each Terry as though it is ——- Erection Engineer 
Erection Engineer the only one to be built. 25 Years with Terry 


25 Years with Terry The lead Terry has taken among the builders of turbines is the result 
of organization—not the result of one man. 


Terry engineers are available for consultation and advice on any 
problem involving the use of a Turbine. Bulletins and other data 
sent on request. 


THE TERRY STEAM TURBINE COMPANY 
Terry Square, Hartford, Conn. 


Offices in Principal Cities in the U. S. A. L-927 
Also in Important Industrial Foreign Countries 


THE TERRY | 
TURBINE | 
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Western Air Dump Cars in Illinois 
Central Construction, Kentucky. 


T HE above is only one of many ,rail- 


road jobs now under construction, or 
recently completed, and almost invari- 


ably the dump car installation has been 
WESTERN. 


It does not just-““happen so’’—there is a good 
business reason. Most contractors have 
learned from experience that they can make 
more money on their contract by using 
Western Dump Cars. 


May we tell you why this is true, why 
Western Dump Cars are more dependable 
and cost less for repairs than other dump 
cars? 


Write to-day. 


Founded 1877 


Earth and Stone Handling Equipment 
AURORA, ILLINOIS. 
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Western Wheeled Scraper Co. | 
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COMPRESSED AIR PRACTICE, by Frank Richards, Associate 
Editor of Compressed Air Magazine. 


Price, $3.00 Net, Postage Paid. 


COMPRESSED AIR FOR THE METAL WORKER, by Charles 
Austin Hirschberg. 


Price, $3.50 Net, Postage Paid. 


FLOW AND MEASUREMENT OF AIR AND GASES, by Alec 
B. Easton, M. A., Associate Member of the British. Institute 
of Electrical Engineers. 

This book, just issued, is one of the most valuable com- 
pressed air technical books issued in years. It is an in- 
dispensable engineering work for those delving deeply into 
the subject, quoting 250 authorities. 

252 Pages, with charts and equations. Price $9.50, postage 
Paid. 


PUMPING BY COMPRESSED AIR, by Edmund M. Ivens, B. E., 
M. E., Member A. 8S. M. E. 

The Compression, Transmission and Application of Air, with 
Special Reference to the Lifting and Conveying of Liquids 
in connection with the Displacement Pump and Air Lift. 

266 Pages, 6x9 inches, 124 Figures. Price $4.00 net. 


AIR COMPRESSION AND TRANSMISSION, by H. J. Thoekel- 
son. 

Contains clear, simple explanations of the thermodynamic 
phenomena involved. Of value to Designers, Consulting En- 
gineers, Factory Superintendents and Operating Engineers. 

207 Pages 6x9, 143 Illustrations. $2.50 (3-4), Postage 

Prepaid, 
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Announcement of Technical Books 
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COMPRESSED AIR PLANT, by Robert Peele, Mining Engineer. 


The Production, Transmission and Use of compressed air, 
with special reference to Mine Service. 


Fourth edition, revised and enlarged. Profusely illustrated. 
Price $4.50. 


KENT’S MECHANICAL ENGINEERS’ HAND BOOK, prepared 
by Robert Kent and Thirty-three Associated Editors. 


2230 pages. 4% by 7. Fully L[llustrated. Flexible “Atho- 
leather” binding, $6.00 net. Real leather, $7.00 net. 


THE SUBWAYS AND TUNNELS OF NEW YORK, by Gilbert- 
Wightman and Saunders. 


It is absolutely true that the cost of these works, built 
and building, is greater than that of the Panama Canal and 
this book tells about them. 


$5.00 net, Postage Prepaid. 


AMERICAN CIVIL ENGINEERS’ HANDBOOK, by Mausfie!d 
Merriman, Editor-in-Chief, and a Staff of Experts. 
Fourth Edition, 1955 Pages. Price $6.00. 


HANDBOOK OF COST DATA, by Halbert P. Gillette. 


Gives methods of construction and detailed actual costs 
of material and labor on all kinds of engineering work. 


1900 Pages, numerous Tables and Illustrations, $6.00. 


HANDBOOK OF ROCK EXCAVATION, by Halbert P. Gillette. 

An eminently practical work covering fully and complete- 

ly the drilling, excavating, quarrying and handling of rock. 
840 Pages, 184 Illustrations, S87 Tables, $6 00. 


NotE—Subscriptions entered for our readers for all technical, trade and general magazine, wherever published. Books on any 
subject, or of any nature, sought and purchased for readers, without extra charge. 


Any of the above works shipped, on receipt of price. 


Make all remittances payable to Compressed Air Magazine. 


Book and Periodical Bureau, The Compressed Air Magazine 
No. 11 Broadway, New York City 
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“MANZEL” 


Two Compartment Oil Pump 


| 
® 
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Safeguards Air Compressors 
Against Friction and Explosion 


Each compartment is entirely separate so that the 
kind of oil and the rate of feed best suited to each 
cylinder may be used. 


Eliminates all danger of friction because of too 
little oil; as well as explosion in the air cylinder 
caused by carbon deposits from overfeeding. 


Besides the perfect lubrication it affords, there is 
the usual saving of 30 to 60% on oil bills which 
“Manzel” Oil Pumps effect wherever installed. 


Sizes for every type of compressor—ratchet or 
rotary drive. 


WRITE FOR CATALOG No. 424 


Manzel Brothers Company 


277-279 Babcock St., Buffalo, N. Y. 
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is more money on your excavating — 


use the shovel that WORKS STEA DIEST 


Experienced owners of excavating machines will tell you that 
it pays to use the power shovel which loses least time for repairs. 
When a shovel is tied up for repair, work stops— while your 
men’s wages, your truck costs, and overhead go right along. 
That’s why the leading excavating men use ERIES. Careful 
records and comparisons have 
Serves as crane or] shown them that an ERIE re- 
Socal bax Gace quires only 1/3 as many repairs, 
and easily changed over and MAKES A CORRESPONDING 
to a locomotive crane, | SAVING IN WORKING TIME. 
to handle a clamshell or We will be glad to send you some 
carefully checked records of ERIES 


dragline bucket. 
Higher resale value: | on every class of work. Write for 
Bulletin V-7016. 


You can afford to buy 
an ERIE for only one 

Erie Steam Shovel Co. 
Erie, Pa., U.S. A. 


or two seasons’ work— 
because it holds its in- 

Builders of ERIE Shovels, Cranes, Ditch- 
ers, Draglines, Trench Hoes, Etc. 





vestment value. ERIES 
often sold after a sea- 
son’s hard use for 75% 
of original 
cost. 
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I$| Plain facts about I3| 


Keystone Liquid Grease 


“We have in operation one Ingersoll-Rand Im- 
perial Type Ten Compressor on which we form- 
erly used different makes of air oil. On a run of 
ten hours per day we used about one and a half 
quarts of oil per day. When using this oil we 
experienced considerable trouble with the valves 
and other parts of the compressor due to the 
carbonization of the oils. This, of course, proved 
very unsatisfactory, and caused considerable de- 
lay in the operation of the plant. Since using 
your Keystone Liquid Grease No. 6 Light we have 
obtained excellent results. We find that the amount 
of grease consumed in a day’s time of ten hours 
to be about one pound against one and one-half 
quarts of oil which we formerly used,” writes a 
big metal-working company. Write for cata- 
loguee THE KEYSTONE LUBRICATING 
COMPANY, Est. 1884, Philadelphia, Pa., at 21st 
and Clearfield Streets. 























PLACE YOUR ORDER NOW 


SPECIAL OFFER 


COMPRESSED AIR MAGAZINE for a year 
One Copy “COMPRESSED AIR DATA” 


$4.00 


Compressed Air Magazine ($3 a year) 


The only journal devoted to compressed air in 
all its uses and applications. Read it if you want to 
know all that is being accomplished with this great 
power. 


Compressed Air Data, Revised Edition ($3 a copy) 


Latest handbook on “pneumatic engineering,” con- 
tains all approved formulae, but is not written in too 
technical language. Every user of compressed air 
should have a copy. 





Compressed Air Magazine, 
No. 11, Broadway, 
New York. 


Send me Compressed Air Magazine for one year and 
mail at once postpaid one copy of “Compressed Air 
Data.” Remittance of $4.00 enclosed. 
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Does Your Rod 
Packing Stand Up 


Under 
Compressed Air? 


To give long service under 
compressed air pressures a rod 
packing must possess at least 
two qualities: 


Ability to withstand 
high temperatures 
and 
Remain soft and 
pliable in service. 


If the packing you are using does not possess these 
qualities try 


“PALMETTO™ 


REG. TRADE MARK 


e PACKING. 


made entirely of heat resisting materials, so perfect- 
ly lubricated that the packing remains soft and 
pliable. 


If you don’t know “Palmetto” let us 
send you working samples to prove its 
long service quality under compressed 
air. Free. 


GREENE, TWEED & CO. 


Sole Manufacturers 


109 Duane Street New York 



































Adv. 22 


You Can Reduce 
Your Costly Winter 
Air Line Troubles 


THAT DOES 
THE TRICK 


HORIZONTAL TYPE 


Swartwout Air Separators 
are made in sizes to fit the 
following pipes: 1-2, 3-4 1, 
1 1-2 and 2inch. The most 
satisfactory results obtained 
by installing as near as pos- 
sible to point of use. 


The condensation of mois- 
ture in air lines; pneu- 
matic machines and tools 
is unusually troublesome 
in winter,—and too often 
adds to maintenance ex- 
pense by the _ troubles 
which follow the freezing 
of this moisture. 


But this grief may easily 
be avoided by installing 
Swartwout outlet type 
Air Separators on air lines 
as near the outlet to each 
tool or machine as possi- 
ble. The expense is small; 
the savings are large— 
both in upkeep and in 
eliminated tie-ups and“de- 
lays. 

Swartwout Air Separators 
do not affect the air pres- 
sure. Having no moving 
parts, they cost nothing to 
operate and their mainte- 
nance expense is nil. The 
savings they effect are 
clear profit. 


Among the Users of Swartwout Air 
Separators, are the following: 

Andres Stone and Marble Co., Colgate & Co., Moline Plow 
Co., McClintock Marshall Co., Willard Storage Battery Co., 
Otis Elevator Co., Mergenthaler Linotype Co. They have 
found Swartwout Separators a most profitable investment. 
Why not try a Swartwout separator on your most 
difficult line for 30 days at our expense. If you will 
write us on your business letterhead, specifying size 
of pipe, also whether horizontal or vertical type de- 
sired, we will gladly send you one without charge, 
enabling you to test it out under your own plant 


conditions. 


The Swartwout Company 
General Offices: 18535 Euclid Ave., Cleveland, Ohio 
Factories: Cleveland, Ohio. Orrville, Ohio 


You are cordially invited to visit our exhibit 
Space 229 at the 
NATIONAL EXPOSITION 
of Power and Mechanical Engineering 
New York City, December 1-6, 1924 
Grand Central Palace 


Swartwout 
Air Separators 
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Special Tip. 


Prevent 
Air Waste! 


The Jenkins Air Gun prevents air waste be- 
cause the Jenkins RENEWABLE Disc 
always forms a perfect contact with the 
seat when the gun is not in use. The 
disc can be quickly renewed when necessary. 


Jenkins Renewable Discs 
are compounded for air, 
hot or cold water, steam, 
gas, oil, and other services. 
Always specify service 
when ordering Jenkins. 
discs or valves. 





Jenkins Valves, like Jen- 
Fig. 108, screwed, Stand- kins Discs, are made to 


ard Bronze Angle Valve, ~ 
fitted, with Jenkins Re- give long service, and 


newable Disc. 

prove their economy in 
use. Each valve is guar- 
anteed in the service for 
which it is recommended. 
There is a Jenkins Valve 
for any requirement at 
supply houses’ every- 
where. 


JENKINS BROS. 


80 White Street, New York, N. Y. 








— 
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Fig. 141, screwed, Stand- 524 Atlantic Avenue, Boston, Mass. 
ard Iron Bod Globe 133 No. Seventh St., Philadelphia, Pa. 
Valve, fitted with Jenkins.:646 Washington Blvd., Chicago, III. 


JENKINS BROS., LIMITED 


Montreal,,;Canada London, England 


Renewable Disc. 
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Modine’s 
Cooling Principle 


Excels in Every 
Radiator Service 


Where exceptional demands for cooling 
2 are made the Modine principle has long ex- 
2 celled for the reason that it is the most scien- 
tific. 

Ingersoll-Rand Portable Air Compressors 
are a notable example. 

Wherever the utmost radiator efficiency is 
insisted on as in such leading makes of ma- 
chinery—there you will find a Modine Radi- 
ator. 

The exclusive Modine spiral principle 
hs maintains the coldest air against the hot 
re walls of the water channels discharging the 
uy air uniformly hot instead of with a core of 
b unheated air as in ordinary straight cell 
i types. 

Modine Radiators have greater cooling 
Fi capacity per pound of core material than any 
4 other construction. 


a Write for Information 


MODINE MANUFACTURING COMPANY 
Racine, Wisconsin 


x 
a 


Manufacturers of 


— MODINE 
RADIATORS 
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ROUBLE-FREE HOSE LINES 











OU lose money “all along the line” 
when your air hose is inefficient— 
the compressors must do extra duty, 
tools are slow and workmen are slack. 


For those reasons, and others, you 
should equip with hose that eliminates 
all ordinary troubles. Goodyear Air 
Hose carries full loads without leakage 
and performs this dependable service 
over a long period. 


The tube of this efficient hose is spe- 
cially compounded to resist oils. The 
body is of stout plies of rubber-impreg- 
nated canvas, resilient to the pulsating 
pressures but quick to return to full 
shape when pinched or flattened. A 
tough cover protects the body. 


Goodyear Air Hose is non-kinking, It 
does not harden and crack at connec- 
tions. It costs less to use because it lasts 
longer and assists better work. Write to 
Goodyear, Akron, Ohio, or Los Angeles, 
California, for information about this 
and other types of Goodyear Hose. 


Goodyear Means Good Wear 
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BROWN FLOTATION 
MACHINE 








The most foolproof 
FLOTATION MACHINE 


on the Market today. Also lowest in installa- 
tion and operating costs. 


Write for Bulletin. 
We make a specialty of testing ores. 
Can we help you? 


azn, 8 TEARNS-ROGER Mee 


—— Wen VvER, cOLo. mercer 

















TENSION 


LADEW Leather Belts deliver power without ex- 
cess tension. 


The special leather of Ladew belts grips the pul- 
ley surfaces with unusual firmness. This allows 
the normal slack to be maintained. Friction in pul- 
ley, shafting and machinery is lowered. Destructive 
“bearing wear” is eliminated. Efficiency of the drive 
increased. Power saved and wear decreased. 


Because of this, Ladew belts wear longer. It frees 
them from the constant strain of running under high 
tension. They retain the elasticity necessary to long 
life. They give you faithful, economical power 
transmission. 


ow ADE We.» 


BELTING and OTHER LEATHER PRODUCTS 
Since 1835 


Atlanta, Ga. 
Boston, Mass. 
Cleveland, Ohio 
Chicago, Ill. 

Glen Cove, N. Y. 
Newark, N. J. 
Philadelphia, Penna 
Pittsburgh, Penna. 





29 Murray Street f ae 
New York City { 





























MACHINERY 


ILLUSTRATORS 


Half Tones and 
Zinc Etchings 








PHOTO RETOUCHING 





Specialists in 


Wash and Line Drawings 





JEWETT 


24-26 Stone St. NEW YORK CITY 
Correspondence Solicited 














As a matter of reciprocal business courtesy help trace results 





The ERIE Unloader 


NEW STYLE 


For Single, Duplex and Multiple 
Stage Steam, Belt or Electric 
Driven Air Compressors 


Maintains practically a con- 
stant air pressure, whatever the 
requirement. Completely unloads 
and loads Compressor without 
shock or strain. 


ERIE Compressor Governor 


For Single and Duplex Steam Actuated Compressors 












Governs the speed of 
Compressors to main- 
tain the slowest con- 
stant speed which will 
furnish any required 
supply, and will main- 
tain practically a con- 
stant air pressure, what- 
ever the re- 
quirement= 
if within the .. 
capacity of the com- 
pressor. 


Our Complete Catalogue Upon Request 


JARECKI MANUFACTURING CO. 
ERIE, PENNA. 
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Le 


FRANCE 


For Any Pressure 


years. 





METALLIC PACKING 
AIR, GAS, STEAM OR AMMONIA 


It is furnished on approval and guaran- 
teed to give satisfaction. It reduces 
friction to the minimum and saves the 
rod. It will last from five to twenty 


Send for Catalog and List of Users 























PREPARED FOR ANYTHING 


It is the unexpected strain that gives your shovel its 
worst punishment. 

Only a gasoline shovel with a positive shipper shaft 
crowd can slash into a job like the one shown above where 
anything might be encountered,—and successfully stand 
up to the job. The steam operator knows the advantages 
of positive control of hoist and crowd on his steam ma- 
chine. That’s why he likes the Thew Gasoline. It is built 
by pioneers in steam as well as gasoline shovels and has 
combined the advantages of each. 

You can’t design a shovel today and expect it to work 
successfully tomorrow. The Thew Gasoline has back of it 
the experience of thirty years in shovel building. 


(Thew 
Power Shovels 


THE THEW SHOVEL CO. 
LORAIN, OHIO 








? FRANCE PACKING CO. 
6512 Tacony Street 
Philadelphia, Pa. 
Branch Offices in Principal Clties 
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Engineer, Mechanic and Electrical Worker 
will we ~~ this new master set. It will answer your - 


problem 

it will | help you with daily work.—A sure source 
of advancement and higher pay. Complete up-to-date 
information that is thoroughly and easily explained on 
every branch of modern engineering and electrical 


2 practice, 

: AUDEL’S ENGINEERS 
: & MECHANICS GUIDES 
4750 PAGES $1 A MONTH 
8754 ILLUSTRATIONS $12 COMPLETE 
These Guides tell you all about— 


Practice and ration of ALL Steam _E: es 5 
Beri aed and PORPET VALVE ENGINES and LOCOMO: 


the Indi oF ae tio Pg CAL MANAGEMENT 
a Se jon -. : 
GAS. G ect wand Avia SNAGIOW 16 


nsers-- Dis 
and eases aaa svaet 
Saas index, re and electrician entire re Bula of Modern Blectricity. 


SHIPPED | i. YOU FREE 





Bearsse oo 3 - 


THEO. AUDEL & CO., Publishers, 72 FIFTH AVENUE, NEW YORK 


Not a cent to pay un books. No obligation to 
unless you oe gatianag. Se --today and get 
ie new master se ai stat a a month. - 











s Engineers’ Guides—8 numbers. 


Price $12. If satisfactory I agree to remit $1 a month until paid. 
go MRO MO OE soc che vecces saccseccvessuscescesovscesoees 
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Please submit for FREE EXAMINATION Audel’ 











“JASCO” Tanks 


Seamless Drawn Steel For All Classes of 
Service, High or Low Pressure 


LEAKLESS SAFE TESTED 





For years we have sup- 
plied the trade with de- 
pendable tanks, con- 
tainers also seamless 
drawn steel sections. 


Send print or specifica- 
tions for estimate. 





JANNEY, STEINMETZ & CO. 


1421 Chestnut St. 30 Church St. . 
Philadelphia New York 
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LIDGERWOOD HOISTS 


——— STEAM ELECTRIC 
Ss GASOLINE 
Built in all types and sizes to 


meet every demand of con- 
tractors hoisting work 








Lidgerwood Hoists handling steam 
hammers driving piles a depth of 30 
feet in clay and sand, for foundation of 
New York Edison Power Plant East 
River and 14th St., New York. 18,000 
piles to be driven. 
EIGHT LIDGERWOOD HOISTS 
used on this work. 
Send for catalogs covering 


HOISTS CABLEWAYS 


LIDGERWOOD MANUFACTURING COMPANY 


96 LIBERTY STREET, NEW YORK 


Chicago Pittsburgh Philadelphia Columbus, O. Detroit Los Angeles Seattle Portland, Ore: Birmingham, Ala. 
Sales Agents: Norman B. Livermore & Co., San Francisco; Woodward-Wight & Co., New Orleans; John D. Westbrook, Inc., Norfolk. Va. 
Foreign Offices: Sao Paulo, Brazil; Rio de Janeiro, Brazil; Canadian Allis-Chalmers, Ltd., Toronto, Canada 








































THE TOOL-OM-ETER 


shows instantly the flow of air in a pipe or hose, measures the actual consump- 

tion of any tool, machine or process operated by Compressed Air, eliminates 

guesswork and permits maintenance of economy in tools throughout their life. 
Fully described in Bulletin “6-A.” 


THE NEW JERSEY BLOWER 
or “TRANSFORM AIR” 


Transforms a small volume of Compressed Air into a large volume of low pressure 
air. Bulletin “B” gives full information. 





The “DriAir” Separates and Automatically 


discharges Water from Compressed Air lines. Delivers clean, dry air to pneumatic tools and other 
equipment. Bulletin “D A.” 


Foreign Agents—American Trading Co., Tokyo, Yokohama. 
Ingersoll-Rand Co., London, Paris, Montreal, Johannesburg, Melbourne. 


NEW JERSEY METER COMPANY, PLAINFIELD, N. J. 








As a matter of reciprocal business courtesy help trace results 








December, 1924 COMPRESSED AIR MAGAZINE Adv. 27 























Ingersoll-Rand Air Motor Hoists in plant of National 
Machinery Company. 


Thousands of Lifts at Less Cost 


The Ingersoll-Rand Air Motor Hoists installed in 
the above plant are used to quickly lift and accur- 
ately place heavy machine parts 1n assembly work. 
With these hoists unusual economies are possible 
because of the special features of construction and 
operation. 


First of all, the hoists are simple and compact re- 
quiring little head room and little attention. Then, 
they have a rugged construction which means low 
maintenance cost and freedom from troubles and de- 
lays. Accurate control and absolute holding of load 
at any position are further features. Last of all 
these hoists are not damaged by overloads. 








Ingersoll-Rand Air Motor Hoists, built in 


4 five sizes, capacities 500 to 10,000 Ibs. Fur- It is because of these features that many compan- 
nished with either hook or roller bearing trol- ies like the above, are rapidly standardizing on In- 
ley mounting. Ask for complete information. gersoll-Rand Air Motor Hoists. 


INGERSOLL~RAND COMPANY-~11 BROADWAY, NEW YORK CITY. 
Ee Offices in principal cities the world over 
: FOR CANADA REFER-CANADIAN INGERSOLL RAND CO. LIMITED, 260 ST. JAMES STREET, MONTREAL, QUEBEC. 


Ingersoll -Rand 


Please aid the -Advertiser by mentioning ComPREssED ArR MaGazINE when writing 
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Gargoyle D.T. E. 
the world around 


Wherever used in turbines, air com- 
pressors and internal combustion en- 
gines, Gargoyle D.T. E. Oils are recog- 
nized as containing the highest per- 
centage of lubricating value. 


| 3 OW eu +s 


The essential purity of these high-grade 
mineral oils and their ability to give long 
service under severe operating condi- 
tions have given them their world-wide 
reputation for economy in use. 


Stocks may be had through any of our 
branch offices, listed below. 
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A grade for each type of service 


Domestic Branches: New York, (Main Office) 


Albany Dallas Kansas City, Mo. Oklahoma City Portland, Me. 
Boston Des Moines Milwaukee Peoria Rochester 
Buffalo Detroit Minneapolis Philadelphia Springfield, Mass. 
Chicago Indianapolis New Haven Pittsburgh St. Louis 











